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Figure 1.2 Geography of  the Tanga Islands, New Ireland Province, Papua New Guinea 
 (adapted from Tanga 1:100,000 topographic map, Sheet 9591 (Edition 1), Series T601, Royal Australian Survey Corps,  
 1975; contour interval 40 m)
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 ethnographic, historic & archaeological evidence, showing the principal items of  exchange 
 (adapted from Kaplan 1976 & Spriggs 1991)
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Figure 2.1 ‘Transitional’ & other sites mentioned in the text, in the Bismarck Archipelago & northern Solomon Islands
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Figure 2.2 Plot of  probability distributions of  radiocarbon determinations dating ‘transitional’ assemblages 
 (& associated contexts) from the Admiralties to northwest Solomon Islands 
 (plotted with CALIB Rev 5.0.1, see Table 2.2 for details)
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Figure 3.1 Tanga: Location of  all recorded archaeological sites & isolated artefacts 
 (test excavation undertaken at boxed sites; adapted from Tanga 1:100,000 topographic map, Sheet 9591 (Edition 1),  
 Series T601, Royal Australian Survey Corps, 1975; 200 m contour interval shown)
Figure 3.2 Tanga: Examples of  sites & artefacts recorded in 2001 & 2003 
EUG – Matamfu, grinding slabs, Lif  
EVG – Taonsip, stone adze, Boeng 
EVG – Taonsip, stone abrader, Boeng 
ERP – Matampul, open pottery site, Boeng² 
ETQ – Lisakol, stone mortar, Maledok¹
EUB – Emo, stone mortar/bowl, Maledok 
EUH – Waranmissisi, Tridacna gigas ring blank, Lif
ETG – Taumas, limestone wall, Tefa
ETE – Baba, stone club head (top), Tefa
EUD – Funmeru, standing stone, Maledok
EVM – Anis, Tridacna maxima adze, Boeng
EVL – Lundan, stone club head (side), Boeng
EVA – Linabuf, overhang with rock art, Boeng
¹Vincent Sangmet holding the mortar
²Humphrey Fenmut at the test excavation 
Figure 3.3 ETM – Angkitkita: Views of  the site
View to the northwest of  the Lihir Islands on a clear day from Angkitkita 
View to the west of  the bay at Angkitkita (2001). Square 2 is located behind the abandoned house at the left; the former haus
boi is at the right of  the frame
View to the south. Square 2 is located behind the house in the foreground; Squares 1A & 
1B are located to the left of  the house in the background. NB: the steep hillslopes (2001)
Figure 3.4 ETM – Angkitkita: Views of  the test excavations
View to the northwest of  Doreen Fisher & Angkitkita residents beside Square 3B with 
the new haus boi in the background (2003)
View to the northwest of  Square 4 on the ‘saddle’ at the base of  Ngunsunsu Point (2001)
View to the southwest across Angkitkita village (in 2001). Square 5 is in the foreground 
and the former haus boi is in the background 
Figure 3.5 ETM – Angkitkita: Site plan of  test excavations within Angkitkita village, Lif  Island
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Figure 3.8 ETM – Angkitkita: Photographs of  test square sections
Square 1A, excavation in progress, with Genevieve Tine, Blaise 
Fungkupet & Paul Nebil (left to right) 
Squares 1A & 1B, completed excavation, view 
to the southwest
Square 2, west section, completed excavation, showing dense 
volcanic cobbles (Unit IV) at the base 
Square 4, north section, completed excavation, showing dense 
volcanic rubble at the base
Square 3B, west section, completed excavation. Unit II-III is 
visible approximately half  way down the profile
Squares 3A, north section, completed excavation. The dense, 
in situ cultural layer (Unit II-III) can be seen about half  way 
down the profile where the volcanic rocks are most abundant
Figure 3.9 ETM – Angkitkita: Stratigraphic sections of  Squares 1A, 1B, 2, 4 & 5  
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ETM - Angkitkita: Square 1A, south section
10
II
II-III
IV
V
II Fine, dark brown-black, slightly clayey sand with dense volcanic rubble,
pebbles & scattered pumice nodules (modern materials in Spits 1 & 2) 
III Fine, loose black sand with more sparse volcanic rubble & cobbles 
(av. 2-8cm), decreasing in density towards base
IV Dense layer of  volcanic cobbles
V Fine, loose black sand with sparse volcanic pebbles
II-III Fine, loose, dark brown-black to black, slightly clayey sand with dense 
volcanic rubble, pebbles & scattered pumice nodules 
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ETM - Angkitkita: Square 1B, south section 
II
III
II Fine, dark brown-black, slightly clayey sand with dense volcanic rubble 
(av. 5-10cm); increasing density of  volcanic pebbles (av. 1-3cm) with depth
III Fine, loose black sand with more sparse volcanic rubble & cobbles (av. 2-8cm, 
including some pieces up to 15-20cm), decreasing in density towards base
100
II-III
II-III Fine, loose, dark brown-black to black, slightly clayey sand with dense 
volcanic rubble & pebble
ETM - Angkitkita: Square 2, north section
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II-III
I
II-III Fine, black sand with dense volcanic rubble & increasing density of  
small pebbles towards the base of  the unit
III Fine, loose, black sand with sparse volcanic rubble & pebbles (av. 2-8cm)
IV Dense layer of  volcanic cobbles (av. 5-10cm)
I Fine, loose, black sand with scattered volcanic rubble & pebbles 
becoming most dense in the middle of  the unit (with modern 
materials in Spits 1-5) 
ETM - Angkitkita: Square 4, south section
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II
I
III
I Dark brown-black, clayey sand with a low density of  volcanic rubble
(with modern material in Spit 1) 
II Dark brown-black, clayey sand with increased density of  volcanic rubble 
& small to large waterworn pebbles
III Dense layer of  volcanic rubble (decomposing bedrock) within dark 
brown-black clayey sand
unexcavated
II Fine, dark brown-black, slightly clayey sand with scattered volcanic 
rubble & pebbles increasing in density towards base of  unit where 
there are scattered pumice nodules
IV Dense layer of  volcanic cobbles & pebbles
I Fine, dark brown-black, slightly clayey sand with negligible natural 
stone (modern materials in Spit 1) 
ETM - Angkitkita: Square 5, west section
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Figure 3.11 ETM – Angkitkita: Weight of  natural stone (kg), obsidian (g), & plain body sherds (g) per unit & spit for
  each excavated square 
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Obsidian  (g)
0
5
10
15
20
25
30
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 8 1 2 3 4 5 6 7 8 9
10
A
10
B 1 2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 1 2 3 4 6A 7A
II II-III III IV II II-III III I II II-III III IV I II II-III III I II II-III III IV I I-
II
II II-III III I II I II
IA 1B 2 3A 3 3B 4 5
0
10
20
30
40
50
60
70
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 WC 7 8 1 2 3 4 5 6 7 8 9 10
A
10
B 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 1 2 3 4 5 6A 7A
II II-III III IV V II II-III III I II II-
III
III IV I II II-III III IV I II II-III III IV I I-
II
II II-III III I II III I II
1A 1B 2 3A 3 3B 4 5
0
200
400
600
800
1000
1200
1 2 3 4 5 6
un
pr
ov 7 8 9 2 3 4 5 6 WC 7 8 1 2 3 4 5 6 7 8 9 10
A
10
B 1 2 3 4 5 6 7 8 9 10 11 12 13 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9
un
pr
ov 10 11 12 1 3 4 5 3 4 5 7A
II II-III III IV II II-III III I II II-
III
III IV I II II-III III IV I II II-III III IV I I-
II
II II-III III I I
1A 1B 2 3A 3 3B 4 5
Figure 3.12 ETM – Angkitkita: Eight of  the twelve excavated stone adzes & adze fragments 
ETMa6
(Sq.3/III/10)
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(Sq.1A/II-III/5)
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(Sq.1A/II-III/3)
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(Sq.3A/II-III/7)
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(Sq.3B/II-III/7)
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(Sq.3B/II-III/7)
Figure 3.13 ETM – Angkitkita: Some of  the excavated anvil &/or polishing pebbles 
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Figure 3.14 ETM – Angkitkita: Examples of  the non-ceramic excavated artefacts
ETM6
(Sq.1B/II-III/3)
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Shell bead Perforated Conus disc
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Figure 3.15 ETM – Angkitkita: Probability distributions of  eight conventional radiocarbon determinations 
 (plotted with CALIB Rev 5.0.1)
cal BP
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Lab code
Sq. 3, Unit II-III, Spit 6ANU-11608
Sq. 3B, Unit II, Spit 4
ANU-12147
ANU-12075
ANU-11609
ANU-11793
ANU-11605
ANU-11607
ANU-12144
Sq. 3A, Unit II-III, Spit 7
Sq. 3, Unit II-III, Spit 8
Sq. 1B, Unit II-III, Spit 4
Sq. 1A, Unit II-III, Spit 5
Sq. 1B, Unit II-III, Spit 6
Sq. 2, Unit IV, Spit 10A
Figure 3.16 EUV – Lifafaesing: Views of  the rockshelter, test excavation & surrounds
Square 2, south section, completed excavation. Material dated to the 
'transition' was recovered from the lower half  of  the profile (Unit VI)
Square 1, view to the west, excavation in progress (excavation team Steph Garling, 
Selewar, Tinmanil & Kaltusol, left to right, & helpers)
View to the northeast along the rockshelter from 
the test excavation area. Partui Bonaventura is 
standing opposite some rock-art on the shelter wall 
View to the west of  Partui, Samdik & Nebil beside a rock formation called 
Funfatpokpanelo at Warangkabong around 30 m south of  Lifafaesing, which
bears a wave-cut palaeonotch (probably mid-Holocene)
View to the southeast out the main entrance down
to the beach (NB: palaeonotch in wall). Completed 
excavation of  Squares 1 (in foreground) & 2
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Figure 3.19 EUV – Lifafaesing: Probability distributions of  four conventional radiocarbon & two AMS determinations from  
 Square 2      
 (NB: plotted with CALIB Rev 5.0.1; ANU-12143 plotted using Kamgot ∆R value; *AMS)
cal BP
30002500200015001000500 3500 4000
Lab code
Unit II, Spit 2ANU-12143
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Unit V, Spit 8
Unit VI, Spit 10
Unit VI, Spit 13
Unit IV, Spit 14
Figure 3.20 EUV – Lifafaesing: Examples of  non-ceramic artefacts a) shank of  fish-hook, possibly Turbo marmoratus, 
    b) planoconvex adze with flattened sides, c) Dorsal region shell adze (Tridacna maxima) found on the  
    surface; both lateral margins are ground flat    
0 5 cm
(Sq.2/VI/14)
a) b)
EUV1/surface
c)
EUVa1
(Sq.2/V?/9)
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Figure 5.1 ETM – Angkitkita: SEM photomicrographs (x100) of  the fabric of  sherds in the C1, A, D1 & D2 temper groups 
 
C1 temper group—Feldspathic-rich stream sand: sherds ETM3923 (left) & ETM4017 (right)
A temper group—Calcareous: sherds ETM923 (left) & ETM935 (right) 
D1 temper group—Pyroxene-rich beach placer: sherds ETM168 (left) & ETM615 (right) 
D2 temper group—Mixed pyroxene-opaque beach placer: sherds ETM671 (left) & ETM930 (right) 
Figure 5.2 ETM – Angkitkita: SEM photomicrographs (x100) of  the fabric of  sherds in the D3, E, F & G temper groups 
 
D3 temper group—Opaque-rich beach placer: sherds ETM999  (left) & ETM4016  (right)
E temper group—Hybrid microlitic lithic beach sand: sherds ETM2513 (left; NB: large quartz grain at left) & ETM441 (right) 
F temper group—Hybrid vitric lithic, hornblende-bearing beach sand: sherds ETM985 (left; NB: large quartz grain at right) 
& ETM996 (right) 
G temper group—Feldspathic-rich, pyroxenic-hornblendic beach sand: sherds ETM4763 (left) & ETM4860 (right) 
Figure 5.3 ETM – Angkitkita: Representation of temper groups in excavated diagnostic sherds in a) Squares 1A, 1B & 2  
 (n=157), b) Squares 3, 3A & 3B (n=513), c) entire diagnostic sherd assemblage (n=672)
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Figure 5.4 ETM – Angkitkita: Representation of  temper groups in excavated plain body sherds in a) Squares 1A, 1B & 2  
 (n=800), b) Squares 3, 3A & 3B (n=3289), c) entire plain body sherd assemblage (n=4096)
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Figure 5.5 Tanga surface: SEM photomicrographs (x100) of  the fabric of  sherds in the B, C1, D1 & D2 temper groups 
 
C1 temper group—Feldspathic-rich stream sand: sherds ETE4 (left) & ETZ18 (right)
D1 temper group—Pyroxene-rich beach placer: sherds ETF6 (left) & ETS15 (right) 
D2 temper group—Mixed pyroxene-opaque beach placer: sherds ETU2 (left) & ETZ15 (right) 
B temper group—Crushed gabbro: sherd EUX1 (Matambek)
Figure 5.6 Tanga surface: SEM photomicrographs (x100) of  the fabric of  sherds in the D3, E, F, G & H temper groups 
 
E temper group—Hybrid microlitic lithic beach sand: sherd ETF1 (left)
F temper group—Hybrid vitric lithic, hornblende-bearing beach sand: sherd ETE5 (right), NB: the large quartz grain at right
G temper group—Feldspathic-rich, pyroxenic-hornblendic beach sand: sherds EUA110 (left) & ETS12 (right) 
H temper group—Lithic-rich beach sand: sherd ETS63 
(Maledok) 
D3 temper group—Opaque-rich placer: sherds ERP3 (left) & ETS13 (right)
Figure 5.7 Tanga: Representation of  temper groups at a) Matambek (surface & excavated plain body sherds, n=18), 
 b) Lifafaesing (excavated plain & diagnostic, n=16), c) all surface sites (plain & diagnostic, n=538)
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Figure 5.8 Tanga surface: Representation of  temper groups in the entire (plain body & diagnostic) ceramic   
 assemblages of  possibly later sites: Baba (n=33); Ambutu (n=46); Warambulut (n=18) & Salkangkinit  
 (n=38) combined; Amfuli (n=57); & Salkangkis (n=114)
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Figure 5.9 Tanga surface: Representation of  temper groups in the entire (plain body & diagnostic) ceramic assemblages  
 of  possibly earlier sites: Matampul (n=18), Matangkipit (n=63), Nonu (n=14), & Ansingsing (n=17)
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Figure 5.10 ELS/ELT – Lasigi: SEM photomicrographs (x100) of  the fabric of  sherds from seven of  the ten temper groups
fine calcareous—sherd ELS24 medium calcareous—sherd ELS10
coarse calcareous—sherd ELT31
plg-cpx/vrf-hbl—sherd ELS22cpx-rich placer—sherd ELS6
cpx-op placer—sherd ELT30 (NB: x75)
qtz-calc—sherd ELS23 (NB: large quartz grain) qtz-calc—sherd ELT26 (NB: large quartz grain at left)
Figure 5.11 ELS – Dori: Representation of  temper groups of  diagnostic sherds in a) the surface (n=18) & excavated  
 (n=279) assemblage, b) the excavated & surface assemblage by Phase (n=290), c) Phase 4 (n=176)   
 & Phase 2 (n=49)
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NB: Excluding five unprovenanced sherds & two sherds with indeterminate temper
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Figure 5.12 ELT – Mission: Representation of  temper groups of  diagnostic sherds in a) the surface (n=1) & excavated  
 (n=188) assemblage, b) the excavated assemblage by Phase (n=187), c) Phase 3 (n=91) & Phase 2 (n=64)  
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c)
NB: Excluding one unprovenanced sherd, one surface sherd, & the single opx-rich sherd (Phase 1)
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Figure 5.13 EAA – Lossu: SEM photomicrographs (x100) of  the fabric of  sherds from four of  the six different temper  
 groups identified  
calcareous—sherd EAA19 cpx-op-plg—sherd EAA15
cpx-rich placer—sherd EAA18
plg-vrf/cpx-hbl—sherd EAA12plg-vrf/cpx-hbl—sherd EAA16
Figure 5.14 EAA – Lossu: Representation of  temper groups in diagnostic sherds (n=37) 
67.6%
16.2%
8.1%
2.7%
2.7%2.7%
calc
calc-op-plg
op-rich placer
cpx-rich placer
cpx-op-plg
plg-vrf/cpx-hbl
Figure 5.15 ENX – Fissoa: Representation of  temper groups in a) plain body sherds (n=202), b) diagnostic sherds  
 (n=30), & c) the entire analysed assemblage
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Figure 5.16 ENX – Fissoa: SEM photomicrographs (x100) of  the fabric of  sherds from eight of  the sixteen temper groups  
 identified 
calcareous—sherd ENX126 cpx-rich w/ plg-vrf—sherd ENX119
op-rich placer—sherd ENX121 plg-rich w/ biot—sherd ENX120 (also containing calc)
plg-vitric rich vrf—sherd ENX122 plg-vrf  rich—sherd ENX130
plg-rich w/ vrf-hbl—sherd ENX123 vrf-cpx-plg—sherd ENX113
 A 
C1 
D1 
D2 
D3 
E 
F 
G 
 
-0.05 
-0.10 
-0.15 
-0.20 
0.00 
0.05 
0.10 
0.15 
-0.1 
-0.2 
-0.3 
-0.4 
0.0 
0.1 
0.2 
0.3 
0.4 
-0.05 -0.10 -0.15 
-0.20 -0.25 -0.30 
0.00 0.05 0.10 0.15 0.20 
 
Figure 5.17 ETM – Angkitkita: Three-dimensional scatter plot (30° horizontal rotation) of the CA of sherd clay (oxide 
data) displayed by temper group (NCSS), showing possible clay sources 
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Figure 5.18 ETM – Angkitkita: Three-dimensional scatter plot (30° horizontal & 75° vertical rotation) of the CA of 
sherd clay (oxide data), displayed by temper group (NCSS), showing possible clay sources 
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Figure 5.19 ETM – Angkitkita: Detail of  PCA of  the clay fabric of  sherds in the C1 temper group (factors 1 & 2 (above); 
 1 & 3 (below)), showing the distribution of  all Square 2 sherds & outlying sherds from Square 3A
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Figure 5.20 Tanga: Three-dimensional scatter plot (30° horizontal rotation) of the CA of sherd clays (oxide data) 
displayed by temper group (NCSS), showing possible clay sources 
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Figure 5.21 Tanga: Three-dimensional scatter plot (30° horizontal & 75° vertical rotation) of the CA of sherd clays 
(oxide data) displayed by temper group (NCSS), showing possible clay sources 
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Figure 5.22 Tanga Islands: CA scatter plot (factors 1 & 2) of  sherd clay displayed by site (above) & temper group  
 (below) (MV-ARCH), showing possible clay sources
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Figure 5.23 Tanga Islands: CA scatter plot (factors 1 & 3) of  sherd clay displayed by site (above) & temper group  
 (below) (MV-ARCH), showing possible clay sources
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Figure 5.24 Tanga versus New Ireland: PCA scatter plot (components 1 & 2 (above); 1 & 3 (below)) of  sherd clay   
 composition, displayed by site (MV-ARCH) 
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Figure 5.25 Tanga versus New Ireland: CA scatter plot (factors 1 & 2 (above); 1 & 3 (below)) comparing the clay   
 composition of  selected Tanga sherds with all New Ireland sherds (NCSS) 
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Figure 5.26 Tanga versus New Ireland: Details of  a) Lasigi, b) Lossu, & c) Fissoa sherds by temper group, in the CA  
 scatter plot of  selected Tanga & all New Ireland clays (NCSS)
-0.20
-0.10
0.00
0.10
0.20
0.30
0.40
-0.20 -0.10 0.00 0.10 0.20 0.30 0.40
Factor 1  (35%)
Fa
cto
r 2
  (2
8%
)
cpx-op
cpx-rich
cs-calc
fine-calc
med-calc
plg-cpx/vrf-hbl
qzt-calc
-0.25
-0.20
-0.15
-0.10
-0.05
0.00
0.05
0.10
-0.20 -0.10 0.00 0.10 0.20 0.30 0.40 0.50
Factor 1  (35%)
Fa
cto
r 3
  (1
4%
)
cpx-op
cpx-rich
-0.20
-0.15
-0.10
-0.05
0.00
0.05
0.10
0.15
0.20
0.25
-0.30 -0.20 -0.10 0.00 0.10 0.20 0.30
Factor 1  (35%)
Fa
cto
r 2
 (2
8%
)
calc
calc-cpx-vrf-plg
cpx-rich w/ plg-vrf
op-rich
plg-rich w/ biot
plg-rich w/ vitric-rich vrf
plg-rich w/ vrf-hbl
plg-vrf rich
vrf-cpx-plg
a)
c)
b)
-0.10
-0.05
0.00
0.05
0.10
0.15
0.20
0.25
0.30
-0.20 -0.15 -0.10 -0.05 0.00 0.05
Factor 1  (35%)
Fa
cto
r 2
  (2
8%
)
-0.05
0.00
0.05
0.10
0.15
0.20
-0.20 -0.15 -0.10 -0.05 0.00 0.05
Factor 1 (35%)
Fa
cto
r 3
 (1
4%
) plg-vrf/cpx-hbl
cpx-rich
cpx-op-plg
calc
cs-calc
fine-calc
med-calc
plg-cpx/vrf-hbl
qzt-calc
= Mission
EAA17
EAA12
EAA17 EAA12
-0.10
-0.05
0.00
0.05
0.10
0.15
-0.30 -0.20 -0.10 0.00 0.10 0.20 0.30
Factor 1  (35%)
Fa
cto
r 3
  (1
4%
) 
calc
calc-cpx-vrf-plg
cpx-rich w/ 
plg-vrf
op-rich
plg-rich w/ biot
plg-rich w/ 
vitric-rich vrf
plg-rich w/ 
vrf-hbl
plg-rich w/
qtz & opx
vrf-cpx-plg
ENX126
ENX128
ENX126
ENX128
Clay 1
Clay 2
Clay 3
Clay 1
Clay 2
Clay 4
Clay 3
Clay 4
Clay 3
Clay 2
Clay 1
plg-vrf rich
opx-rich
0.50
-0.2
-0.2
-0.1
-0.1
0.0
0.1
0.1
0.2
0.2
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Component 1
Co
mp
on
en
t 2
EUX
ETF
ETS
ETV
ERP
ETU
ETE
ENX
EAA
ELS
ELT
-0.2
-0.2
-0.1
-0.1
0.0
0.1
0.1
0.2
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Component 1
Co
mp
on
en
t 3
EUX
ETF
ETS
ETV
ERP
ETU
ETE
ENX
EAA
ELS
ELT
Component 1 2 3
MgO 0.18 0.30 -0.35
Al2O3 -0.06 0.05 0.15
SiO2 0.00 0.13 0.07
P2O5 -0.47 -0.40 -0.19
K2O 0.73 -0.31 0.03
CaO -0.21 -0.04 0.05
TiO2 -0.14 0.07 0.21
FeO -0.04 0.19 0.04
EUX3
EUX3
ELT30
ELT31
ELT31
ELT30
ETS16
ETU4
ETU1
ETU2
ETS10
Figure 5.27 Tanga versus New Ireland: PCA scatter plot (components 1 & 2 (above); 1 & 3 (below)) comparing the clay  
 composition of  selected Tanga sherds with all New Ireland sherds (MV-ARCH)
 
Figure 6.1 ETM – Angkitkita: ‘Local Ware’ (Clay 1 + C1 temper), plain vessels with outcurving rims, restricted necks &  
 (probable) globular bodies (RO & ROG vessel forms)
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ETM2186
(Sq.3A/II-III/7)
NB: poss. same vessel as #2187
ETM2189
(Sq.3A/II-III/7)
ETM1211
(Sq. 3/II-III/8)
ETM485
(Sq. 1B/II-III/3)
ETM136
(Sq. 1A/II-III/4)
ETM1863
(Sq. 3/III/13)
0 10
ETM3356
(Sq.3A/III/11)
ETM3991
(Sq.3B/II-III/7)
ETM3997, -4007 (Conj. Set 28)
(Sq.3B/II-III/7)
ETM4559
(Sq.3B/II-III/8)
ETM2025-6 (Conj. Set 12)
(Sq.3A/II-III/6)
ETM2188
(Sq.3A/II-III/7)
ETM2190
(Sq.3A/II-III/7)
ETM2506
(Sq.3A/II-III/8)
ETM2187
(Sq.3A/II-III/7)
NB: poss. same vessel as #2186
ETM2192
(Sq.3A/II-III/7)
ETM2194
(Sq.3A/II-III/7)
ETM2206, -2482 (Conj. Set 16)
(Sq.3A/II-III/7-8)
0 10
ETM1195-6 (Conj. Set 10)
(Sq. 3/II-III/8)
ETM613
(Sq. 1B/II-III/5)
ETM1099
(Sq. 3/II-III/7)
Figure 6.1 (cont.)
0 5
ETM138
(Sq. 1A/II-III/4)
paddle impressions?
0 5
ETM3
(Surf.)
Figure 6.2 ETM – Angkitkita: ‘Local Ware’, sherd fragment of  a plain ROG vessel form, found eroding from a cutting  
 near Trench 1A-1B at approximately the same depth as Unit II-III 
 (NB: anvil impressions on the interior)
0 5
Figure 6.3 ETM – Angkitkita: ‘Local Ware’, shoulder sherds from plain vessels with restricted necks & (probable) globular  
 bodies (RG vessel form)
ETM491
(Sq.1B/II-III/3)
ETM1460
(Sq.3/II-III/9)
ETM965
(Sq.2/II-III/8)
ETM667
(Sq.1B/II-III/6)
ETM612
(Sq.1B/II-III/5)
ETM537
(Sq.1B/II-III/4)
ETM532
(Sq.1B/II-III/4)
ETM2179
(Sq.3A/II-III/7)
ETM2839
(Sq.3A/II-III/9)
ETM3711
(Sq.3B/II-III/6)
ETM2842
(Sq.3A/II-III/9)
ETM3462, -3463 (Conj. Set 22)
(Sq.3A/IV/13)
ETM3722
(Sq.3B/II-III/6)
ETM3936
(Sq.3B/II-III/7)
ETM3938
(Sq.3B/II-III/7)
ETM3939
(Sq.3B/II-III/7)
ETM3941
(Sq.3B/II-III/7)
ETM3949
(Sq.3B/II-III/7)
ETM3958
(Sq.3B/II-III/7)
0 10
Figure 6.4 ETM – Angkitkita: ‘Local Ware’, plain Vessel Form VIIa
ETM2197, -2840 (Conj. Set 15)
(Sq.3A/II-III/7)
ETM3988
(Sq.3B/II-III/7)
ETM2510*
(Sq.3A/II-III/8)
ETM4006
(Sq.3B/II-III/7)
ETM1192, -1197 (Conj. Set 9)
(Sq.3/II-III/8)
ETM140
(Sq.1A/II-III/4)
ETM1213
(Sq.3/II-III/8)
ETM492
(Sq.1B/II-III/3)
ETM1450
(Sq.3/II-III/9)
ETM1202
(Sq.3/II-III/8)
ETM530, -608 (Conj. Set 7)-
(Sq.1B/II-III/4)
ETM1452
(Sq.3/II-III/9)
ETM1575
(Sq.3/III/10)
ETM66
(Sq.1A/II-III/3)
ETM924
(Sq.2/II-III/7)
ETM35
(Sq.1A/II/2)
ETM1208
(Sq.3/II-III/8)
ETM1098
(Sq.3/II-III/7)
ETM1212
(Sq.3/II-III/8)
ETM489
(Sq.1B/II-III/3)
Vessel Form I (OP):
ETM134
(Sq. 1A/II-III/4)
Lip notching (#Tlm3) w/ oblique linear incision
ETM1096
(Sq. 3/II-III/7)
ETM1024
(Sq. 3/II/5)
ETM487
(Sq. 1B/II-III/3)
ETM1200
(Sq. 3/II-III-8)
Figure 6.6 ETM – Angkitkita: ‘Local Ware’, predominantly plain Vessel Forms I & II
0 10
ETM131
(Sq. 1A/II-III/4)
ETM4011, -3978 (Conj. Set 27)
(Sq.3B/II-III/7)
ETM2501
(Sq.3A/II-III/8)
Vessel Form II:
ETM1199*
(Sq. 3/II-III/8)
ETM1201
(Sq. 3/II-III/8)
ETM3597
(Sq.3B/II-III/5)
ETM4561
(Sq.3B/II-III/8)
ETM2016
(Sq.3A/II-III/6)
ETM133
(Sq.1A/II-III/4) 
Figure 6.5 ETM – Angkitkita: ‘Local Ware’, plain Vessel Form VIIb
0 10
Figure 6.7 ETM – Angkitkita: ‘Local Ware’, decorated Restricted Outcurving (RO) vessel forms 
0 5
Lip notching with incision & applied relief  (Motifs #Tlm3, T1)
ETM1219
(Sq.3/II-III/8)
NB: minimum estimated orifice diameter depicted
Lip notching with incision & applied relief  (#Tlm3, T3)
ETM145, -160-2 
(Conj. Set 3)
(Sq.1A/II-III/4)
Possible white, micaceous ‘paint’?
ETM4549
(Sq.3B/II-III/8)
Lip notching with incision & applied relief  (#Tlm3, T6)
ETM4765
(Sq.3B/II-III/9)
Lip incision with oblique crosshatch incision (#Tlm2, T2)
ETM4761
(Sq.3B/II-III/unprov)
Lip notching with oblique crosshatch incision (#Tlm3, T2)
ETM3908-9 (Conj. Set 24)
(Sq.3B/II-III/7)
Figure 6.8 ETM – Angkitkita: ‘Local Ware’, sherds decorated with linear incision & applied relief  (Motifs #T1, #T6,  
 #T7)
ETM2469-70 (Conj. Set 17), #T1
(Sq.3A/II-III/8)
ETM2471, #T1
(Sq.3A/II-III/8)
Neck
ETM3926, #T6
(Sq.3B/II-III/7)
ETM1953† (C1), #T6
(Sq.3A/II/4)
Rim
0 5
ETM749
(Sq.2/I/2)
Body
ETM436, #T7
(Sq.1A/III/7)
ETM668, #T6
(Sq.1B/II-III/6)
† indeterminate orientation
ETM717†
(Sq.1B/III/7)
ETM669†
(Sq.1B/II-III/6)
ETM718†,  #Tlm3, T2
(Sq.1B/III/7)
0 5
Figure 6.9 ETM – Angkitkita: ‘Local Ware’, indeterminate rims, neck & body sherds decorated with linear incision  
 (Motifs #T2 & #T13) 
Lip notching & incision
ETM538†, #Tlm3, T2?
(Sq.1B/II-III/4)
Neck
Body
Rim
ETM4552, #T13
(Sq.3B/II-III/8)
ETM144
(Sq.1A/II-III/4)
ETM2472, #T2
(Sq.3A/II-III/8)
ETM2184, #T2
(Sq.3A/II-III/7)
ETM3933*, #T2
(Sq.3B/II-III/7)
†indeterminate orientation
*clay analysed by SEM-EDXA
ETM4550, #T2
(Sq.3B/II-III/8)
ETM3932, #T2
(Sq.3B/II-III/7)
ETM1704, #T2
(Sq.3/III/11)
ETM394†
(Sq.1A/II-III/6)
ETM1220, #T2
(Sq.3/II-III/8) ETM1222, #T2
(Sq.3/II-III/8)
Figure 6.10 ETM – Angkitkita: ‘Local Ware’, neck & body sherds decorated with linear crosshatch incision & ridged,  
 notched, applied relief  bands (Motif  #T5)
Neck
ETM3929, #T5
(Sq.3B/II-III/7)
ETM1703, #T5
(Sq.3/III/11)
Body
ETM1218†, #T5? 
(Sq.3/II-III/8)
† indeterminate orientation
^ temper analysed by WRD
*clay analysed by SEM-EDXA
ETM3916, -3920-1, -3928 (Conj. Set 25), #T5
(Sq.3B/II-III/7)
Restricted, outcurving, globular (’ROG’) vessel fragments
Neck & Shoulder
ETM2015, #T5?
(Sq.3A/II-III/6)
0 5
ETM3917^, #T5?
(Sq.3B/II-III/7)
ETM4546*, #T5
(Sq.3B/II-III/8)
ETM3923*, #T5?
(Sq.3B/II-III/7)
ETM3922, #T5
(Sq.3B/II-III/7) ETM4545, #T5
(Sq.3B/II-III/8)
ETM4548, #T5
(Sq.3B/II-III/8)
ETM4547, #T5
(Sq.3B/II-III/8)
ETM3927, #T5
(Sq.3B/II-III/7)
ETM3931, #T5
(Sq.3B/II-III/7) ETM1095
†, #T5?
(Sq.3/II-III/7)
0 5
Figure 6.11 ETM – Angkitkita: ‘Local Ware’, other decorative techniques & detached appliqué
ETM1094
(Sq.3/II-III/7)
single horizontal fingernail impression
ETM317
(Sq.1A/II-III/5)
curvilinear incision
ETM736
(Sq.2/I/1)
post-firing linear incision & grinding
single vertical fingernail impression
ETM752
(Sq.2/I/2)
Neck
Body
 Rim
ETM870† , #Tlm2
(Sq.2/I/5)
Detached lugs/appliqué
ETM901
(Sq.2/II/6)
ETM3729
(Sq.3B/II-III/6)
ETM3730
(Sq.3B/II-III/6)
ETM4554
(Sq.3B/II-III/8)
ETM4871
(Sq.3B/III/12)
ETM3930
(Sq.3B/II-III/7)
post-firing linear incision
† indeterminate orientation
Figure 6.12 Tanga: Decorative motifs employed on the body of  pottery  
T1 
or
low relief  conical nubbin w/ adjoining vertical applied band (either plain or with 
spaced, perpendicular incisions) w/ radial linear incision around nubbin & 
oblique, parallel linear incision either side
T5 
T4 
T3 
T2 
oblique, linear, crosshatch incision 
(may include somewhat curvilinear incision)
low relief  conical nubbin w/ adjoining curvilinear and vertical applied bands 
(w/ perpendicular linear incisions) & oblique linear crosshatch incision
adjoining sets of  oblique, parallel, linear incision forming a ‘triangle’
vertical, ridged applied bands w/ spaced perpendicular notches (excisions 
and/or incisions) & oblique linear crosshatch incision
T6 
high relief  conical nubbin w/ adjoining plain applied band ‘neck’ 
& oblique linear crosshatch or linear incision
T7 
oblique, adjoining applied bands w/ single tool impressions 
& oblique linear and linear crosshatch (partial) incision 
T8 
parallel linear incisions w/ two adjoining & opposing curvilinear incisions 
below (indeterminate orientation)
T9 
a b c
a) spaced vertical fingernail pinch
b) continuous vertical fingernail pinch
c) spaced oblique fingernail pinch
T10 
vertical, parallel, linear incision w/ oblique, parallel, incised infill 
T11 
horizontal, parallel, linear incision infilled w/ oblique, parallel, linear incision
T12 
double (horizontal?) parallel linear incision, w/ adjoining oblique & 
perpendicular parallel linear incision either side 
T13 
oblique, linear incised zigzag
Tlm1 
spaced, oblique, parallel, linear incision
Tlm5 
Tlm4 
Tlm3 
Tlm2 
spaced, perpendicular, parallel, linear incision
spaced across-lip notch 
Tlm6 
Tlm7 
continuous, diamond-shaped, grooved notch 
spaced notch interior lip (both deep & shallow) 
spaced notch exterior lip (both deep & shallow) 
fine, spaced notch interior & exterior lip
Figure 6.13 Tanga: Decorative motifs employed on the lips of  pottery  
Tlm8 
spaced, diamond-shaped, across-lip notch
Figure 6.14 ETM – Angkitkita: ‘Exotic Ware - Group I’, decorated & plain vessel forms
Vessel Form III: Dentate- & single tool-stamped
ETM996^* (F)
(Sq.2/IV/10A)
interior
exterior
Vessel Form VIIb: Brushed/wiped with spaced oblique parallel incision on lip (#Tlm1)
ETM999^* (D3)
(Sq.2/IV/10B)
Vessel Form VIIa: Interior lip notching (#Tlm5)
ETM778* (C1-outl.)
(Sq.2/I/3)
^ temper analysed by WRD
*clay analysed by SEM-EDXA
0 5
Carination
ETM1891 (G)
(Sq.5/I/4)
Vessel Form V?: Indeterminate carinated vessel
† indeterminate orientation
^ temper analysed by WRD
*clay analysed by SEM-EDXA
0 5
Diamond-shaped, stamped lip notching (#Tlm4)
ETM750†* (C1-outl.)
(Sq.2/I/2)
exterior interior
Body
ETM985†* (F)
(Sq.2/III/9)
Dentate-stamping
Rims
ETM4763†*, #T8 (G)
(Sq.3B/II-III/9)
Linear & curvilinear incision
Figure 6.15 ETM – Angkitkita: ‘Exotic Ware - Group I’, other decorated sherds (incl. Motifs #Tlm4 & #T8)
ETM961 (D3)
(Sq.2/II-III/8)
Linear incision & red slip
ETM1829† , #Tlm5
(Sq.3/III/12)
interior
Interior lip notching (#Tlm5)
0 5
Figure 6.16 ETM – Angkitkita: ‘Exotic Ware - Group II’, plain vessel form & decorated body sherds
Body
ETM3912# (F)
(Sq.3B/II-III/7)
†indeterminate orientation
#temper analysed by WRD
*clay analysed by SEM-EDXA
ETM3913*, #T4 (F)
(Sq.3B/II-III/7)
Linear incision on vessel w/ distinctive yellow paste
ETM3910, #T4? (F)
(Sq.3B/II-III/7)
ETM3911, #T4 (F)
(Sq.3B/II-III/7)
ETM4553 (F)
(Sq.3B/II-III/8)
Plain ridged applied band
Plain Vessel Form
RO Vessel Form: Red-slipped w/ distinctive yellow paste
ETM1214 (E)
(Sq. 3/II-III/8)
0 10
Figure 6.18 ETM – Angkitkita: ‘Exotic Ware - Group IV’, decorated vessel form & body sherds 
ROG Vessel Form: Spaced vertical fingernail pinch (#T9a)
ETM923* (A), #T9a
(Sq.2/II-III/7)
Vessel Form II: Spaced notch interior & exterior lip (#Tlm6)
ETM922* (A)
(Sq.2/II-III/7)
interior
0 5
ETM900† (A)
(Sq.2/II/6)
Globular (G) vessel fragment with single fingernail pinch
ETM966 (A), #T9a
(Sq.2/II-III/8)
Neck & Shoulder
Body
0 5
† indeterminate orientation
*clay analysed by SEM-EDXA
Figure 6.17 ETM – Angkitkita: ‘Exotic Ware - Group III’, diagnostic sherd
Plain Neck
ETM1003* (D3)
(Sq.2/IV/10B)
0 5
Figure 6.19 ETM – Angkitkita: Decorated, restricted vessel form possibly derived from Buka (Malasang style?)
0 5
ETM1899
(Sq.3A/I/2)
incised or impressed
R Vessel Form: Pot w/ restricted neck & short everted rim
EUA534, -554 (Conj.)
(Surf.)
EUA115
(Surf.)
ETZ9
(Surf.)
ETZ4-5 (Conj.)
(Surf.)
EUA119
(Surf.) 0 5
RO Vessel Form:
Vessel Form VIIa:
Figure 6.20 Tanga surface: ‘Local Ware’, RO & VIIa vessel forms
Figure 6.21 Tanga surface: ‘Local Ware’, diagnostic & decorated sherds
0 5
Neck
oblique fingernail pinch
ETM2, #T9c
(Surf.)
ETK2, #T7?
(Surf.)
linear incision & applied relief
Carination
ETZ2, #T9a
(Surf.)
spaced vertical fingernail pinch
Body
EUA120†
(Surf.)
†indeterminate orientation
fingernail pinch
EUA121, #T2
(Surf.)
linear crosshatch incision
EUA122
(Surf.)
applied relief
EUA155, #T1
(Unstrat.)
EUA341†, #Tlm8
(Unstrat.)
Rim
ETZ1, #Tlm3, T9b
(Surf.)
EUA209
(Unstrat.)
Detached lug/appliqué
ETK1
(Surf.)
incision & applied relief
RO Vessel Form: Spaced across-lip notch (#Tlm3) w/ continuous vertical fingernail pinch (#T9b)
ETL2, #T9b
(Surf.)
continuous vertical fingernail pinch
ETF1#* (E)
(Surf.)
Figure 6.22 Tanga surface: ‘Exotic Ware - Group I’, decorated & diagnostic sherds
Carination
0 5
†indeterminate orientation
#temper analysed by WRD
*clay analysed by SEM-EDXA
Neck
ETM1, #T10 (C2)
(Surf.)
Linear incision
Body
ETR3† (G)
(Surf.)
Dentate-stamping
ETR5 (G)
(Surf.)
Figure 6.23 Tanga surface: ‘Exotic Ware - Group II’, decorated sherds
Rim
Linear incision
ETL1†, #T2? (E)
(Surf.)
Body
ETR2† (E)
(Surf.)
Figure 6.24 Tanga surface: ‘Exotic Ware - Group III’, decorated sherds
ETS1†, #T12 (H)
(Surf.)
Linear incision
Body
ETR1, #T11 (D3)
(Surf.)
†indeterminate orientation
0  5
Neck
†indeterminate orientation
0  5
Figure 6.25 ELS/ELT – Lasigi: ‘Local Ware - Group I’, decorated Restricted Outcurving (RO) vessel forms 
ELT319, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.2)
ELT303, #LASlm1 (fine-calc)
(Ph.3)
ELT353, #LASlm1 (fine-calc)
(Ph.1)
ELT235, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.3)
ELT305, #LASlm1 (fine-calc)
(Ph.3)
ELT339, plain? (fine-calc)
(Ph.2)
ELS417, #LASlm1 (plg-cpx/vrf-hbl)
(Surf.)
0 5
Spaced notch interior lip (#LASlm1)
ELS137-8, #LASlm3 (Conj., fine-calc)
(Ph.4)
Spaced across-lip notch (#LASlm3)
ELS43 (plg-cpx/vrf-hbl)
(Ph.3)
 Post-firing, conical, drilled hole
hole inner surface 
ELT549, -803 (Conj.), #LASlm1 (plg-cpx/vrf-hbl)
(Ph.2&3)
ELS15, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.4)
ELS6, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.5)
ELS10 (plg-cpx/vrf-hbl)
(Ph.4)
Vessel Form II: Spaced notch interior lip (#LASlm1)
0 5
Vessel Form VIIa: Plain
Vessel Form VIIa: Spaced notch interior lip (#LASlm1)
Figure 6.26 ELS/ELT – Lasigi: ‘Local Ware - Group I’, other vessel forms amongst decorated & plain sherd sample
ELS152 (med-calc)
(Ph.4)
Vessel Form V?: Indeterminate, plain carinated vessel
0 5
ELT340, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.2)
ELT284, #LASlm1 (plg-cpx/vrf-hbl)
(Ph.3)
Vessel Form III: Spaced notch interior lip (#LASlm1)
Figure 6.27 ELS/ELT – Lasigi: ‘Local Ware - Group I’, examples of  decorated sherds 
Body
Plain, applied relief  bands
Rim
ELS426†, #LASlm1 (plg-cpx/vrf-hbl)
(Surf.)
ELS421, #LAS5? (plg-cpx/vrf-hbl)
(Surf.)
Neck
ELS405, #LAS9, LAS10? (plg-cpx/vrf-hbl)
(Surf.)
Nubbin & remnant vertical, applied band
Conical nubbin w/ ‘neck’
Ridged, applied band 
w/ perpendicular excision
† indeterminate orientation
Horizontal, ridged, applied band 
w/ perpendicular excision
Shoulder
Horizontal, ridged, applied band 
w/ perpendicular excision
ELS3† , #LAS1ind (med-calc)
(Ph.5)  
ELS1, #LAS1b (plg-cpx/vrf-hbl)
(Ph.5)
ELS13, #LAS1b (plg-cpx/vrf-hbl)
(Ph.4)
ELS87, #LAS8 (plg-cpx/vrf-hbl)
(Ph.4)
ELT288, #LAS4b (plg-cpx/vrf-hbl)
(Ph.3)
Spaced, vertical fingernail pinch
ELT243, #LAS9 (med-calc)
(Ph.3)
ELT330, #LAS9 (plg-cpx/vrf-hbl)
(Ph.2)
Nubbins
Vertical, plain applied band w/ nubbin
ELT304, #LAS9,10 (fine-calc)
(Ph.3)
ELS80, #LAS4b (fine-calc)
(Ph.2)
0 5
Figure 6.27 (cont.) 
Lugs & Handles
ELS187 (med-calc)
(Ph.5)
ELS191 (med-calc)
(Ph.4)
ELS150 (med-calc)
(Ph.4)
ELS-149
ELS149 (plg-cpx/vrf-hbl)
(Ph.4)
Carination
ELS169 (fine-calc)
(Ph.2)
Dentate-stamped
Rim
ELS172† (fine-calc)
(Ph.2)
ELS73 (fine-calc)
(Ph.4)
Linear incised
Body
ELS88, #LAS12 (med-calc)
(Ph.4)
ELS132 (med-calc)
(Ph.4)
Neck
0 5
† indeterminate orientation
Figure 6.28 ELS/ELT – Lasigi: ‘Local Ware  - Group II’, decorated & plain vessel forms & examples of  decorated sherds 
0 5
ELT567, #LASlm1 (cpx-rich)
(Ph.2)
ELT214 (cpx-rich)
(Ph.3)
Body
 Dentate-stamped
ELS512 (cpx-rich)
(Ph.4)
ELT336 (cpx-rich)
(Ph.2)
Linear incised
Carination
Curvilinear, plain applied bands
ELT239, #LAS11 (cpx-rich)
(Ph.3)
ELT212, #LAS7 (cpx-rich)
(Ph.3)
Ridged
Neck
RO Vessel Form: w/ spaced notch interior lip (#LASlm1)
ELS68 (cpx-rich)
(Ph.4)
0  5
RO Vessel Form: plain
Vessel Form II: Plain open bowl or cup w/ vertical rim
Figure 6.29 ELS/ELT – Lasigi: ‘Local Ware - Group III?’ (opaque-rich), examples of  decorated & diagnostic sherds 
Rim
Ridged, applied band 
w/ perpendicular excision
Body
0  5
† indeterminate orientation
ELS706
(Ph.4)
Vessel Form II: Pot/bowl w/ spaced notch int & ext lip, & punctations below rim (Motifs #LASlm7a, #LAS6)
Vessel Form VIII: Stand (?) w/ spaced, rectangular stamped impressions (IND-Lapita)
ELS159
(Ph. 4)
ELS31†, #LAS1ind
(Ph.4)
Handle & Conical Nubbin/Lug
ELS11
(Ph.4)
ELS41
(Ph.4)
ELS754
(Ph.4)
Neck
ELS97, #LAS3a
(Ph.4)
Continuous, horizontal, fingernail pinch Continuous, vertical, fingernail pinch
ELS166, #LAS4a
(Ph.2)
ELS163†, #LASlm7b
(Ph.3)
Notched int & ext lip w/ dentate-stamping
ELS410†, #LASlm1
(Surf.)
Spaced notch interior lip
Vessel Form V?: Indeterminate, plain carinated vessel
Figure 6.30 ELS – Dori: ‘Exotic Ware - Group I’, decorated & plain vessel forms
0 5
ELS82, #LASlm1 (qtz-calc?)
(Ph.4)
ELS168, #LASlm3 (cs-calc)
(Ph.2)
ELS707, #LASlm3 (cs-calc)
(Ph.2)
ELS143, #LASlm1 (cs-calc)
(Ph.2)
ELS123 (cs-calc)
(Ph.4)
Vessel Form V?: Indeterminate, plain carinated vessel
0  5
Vessel Form I: Spaced notch interior lip (#LASlm1)
RO Vessel Form: Spaced notch interior lip (#LASlm1)
RO Vessel Form: Spaced across-lip notch (#LASlm3)
ELS131, -136 (Conj.), #LASlm1 (cs-calc)
(Ph.4)
Figure 6.31 ELS – Dori: ‘Exotic Ware - Group I’, examples of  decorated & diagnostic sherds, Phases 2 & 4
Body
0 5
Crescent-shaped lug
ELS18 (qtz-calc?)
(Ph.4) ELS32
† (qtz-calc?)
(Ph.4)
Parallel, plain, applied bands
† indeterminate orientation
Carination
Stamped impressed
ELS167, IND-Lapita (qtz-calc?)
(Ph.2)
Neck
ELS35, #LAS4c, LAS7 (qtz-calc?)
(Ph.4)
Oblique fingernail pinch & ridged
Rim
ELS162† , #LASlm5, LAS6 (cs-calc)
(Ph.4)
Incised lip & punctation
Phase 4:
Phase 2:
interior
ELS113, #240? (cs-calc)
(Ph.2)
Stamped impressed
Neck
Figure 6.32 ELS/ELT – Lasigi: ‘Exotic Ware - Group II’, decorated vessel forms & sherds 
0  5
ELS112, #LASlm3 var (cpx-op)
(Ph.2)
ELS94
(Ph.4)
Vertical fingernail impressions (#LAS2)
ELS98
(Ph.4)
ELS524
(Ph.2)
ELS126
(Ph.3)
ELS116
(Ph.4)
ELS92
(Ph.4)
ELS93
(Ph.4)
ELS133
(Ph.4)
ELS141
(Ph.2)
ELS91
(Ph.4)
Vertical fingernail impression w/ horizontal fingernail pinch 
(#LAS2 & #LAS3a)
Vertical, ridged, applied bands w/ perpendicular excision
ELT206, #LAS1a (cpx-op)
(Ph.3)
Neck
RO Vessel Form: Spaced across-lip & interior lip notch (#LASlm3 var)
Vessel Form V?: Indeterminate, carinated vessels
Figure 6.33 ELS/ELT – Lasigi: Non-dentate decorative motifs employed on the body of  the pottery sample 
LAS1 
LAS5 
LAS4 
LAS3 
LAS2 
spaced, vertical, fingernail impressions along corner point of  carination
a) continuous, horizontal, fingernail pinch
b) spaced, horizontal, fingernail pinch
LAS6 
LAS7
horizontal, applied (?) & smoothed, plain ridge at angle of  neck
(vertical tangency) 
LAS8 
LAS9 
small, adjoining, vertical, plain applied bands forming ‘stomate’ shape 
a b
a) vertical, ridged, applied band w/ perpendicular excisions
b) horizontal, ridged, applied band w/ perpendicular excisions 
a
b
c
a
b
a) continuous, vertical, fingernail pinch
b) spaced, vertical, fingernail pinch
c) spaced, oblique, fingernail pinch
spaced punctations or stick impressions
high relief, finger-pinched, conical nubbin w/ adjoining plain applied band 
‘neck’
or spaced circular to oval, low relief  nubbin (mostly at angle of  neck or v.t.)
LAS10 
vertical, ridged, plain applied band
LAS11 
adjoining, curvilinear, plain applied bands
LASlm1 
spaced notch interior lip
LASlm5 
LASlm4 
LASlm3 
LASlm2 
spaced, broad, finger-pressed (?), ‘wavy’ notch
spaced across-lip notch 
LASlm6 
LASlm7a 
spaced notch exterior lip
spaced, deep, diamond-shaped, across-lip notch 
spaced, sharp, shallow notch interior & exterior lip
Figure 6.34 ELS/ELT – Lasigi: Decorative motifs employed on the lip of  the pottery sample  
spaced, parallel, linear incision (perpendicular to lip edge)
continuous, curved, shallow notch interior & exterior lip
LASlm7b 
rounded, v-shaped impression
LASlm8 
0 5
Figure 6.35 EAA – Lossu: ‘Local Ware - Group 1’, decorated & plain vessel form, & decorated neck & body sherds
RO Vessel Form:
EAA-Unid. 7.1, #Llm1 
(plg-vrf/cpx-hbl)
scalloped lip
EAA16^ *, #L5 
(plg-vrf/cpx-hbl)
† indeterminate orientation
^ temper analysed by WRD
*clay analysed by SEM-EDXA
Neck
EAA3, #L6a
(plg-vrf/cpx-hbl)
EAA-Unid 7.4, #L7
(plg-vrf/cpx-hbl)
Body
EAA28^, #L6a 
(plg-vrf/cpx-hbl)
EAA11, #L9 
(plg-vrf/cpx-hbl)
EAA16b, #L8
(plg-vrf/cpx-hbl)EAA13*
(plg-vrf/cpx-hbl)
EAA-Unid. 7.5 
(plg-vrf/cpx-hbl)
0 5
EAA27 
(plg-vrf/cpx-hbl)
Vessel Form II:
† indeterminate orientation
^ temper analysed by WRD
*clay analysed by SEM-EDXA
NB: majority of  all Lossu sherd drawings reproduced 
from White & Downie (1980), profiles redrawn
Rim
EAA5†, #Llm5
(plg-vrf/cpx-hbl)
0 5
EAA12b†
(plg-vrf/cpx-hbl)
EAA19b† , #L6a & 6b
(plg-vrf/cpx-hbl)
EAA30† , #Llm3
(plg-vrf/cpx-hbl)
EAA20†, #Llm7
(plg-vrf/cpx-hbl)
EAA10†, #Llm5
(plg-vrf/cpx-hbl)
EAA9†, #Llm7
(plg-vrf/cpx-hbl)
EAA18†^*, #L6a 
(cpx-rich)
EAA1† 
(plg-vrf/cpx-hbl)
EAA18b†, #Llm7 
(plg-vrf/cpx-hbl)
Figure 6.36 EAA – Lossu: ‘Local Ware - Group I’, decorated indeterminate rims
0 5
RO Vessel Form:
Rim
Neck
† indeterminate orientation
^ temper analysed by WRD
*clay analysed by SEM-EDXA
applied relief
EAA4 
(calc)
EAA2
(calc)
EAA19* (calc)
plain
EAA26, #Llm6
(calc)
spaced notch interior lip
Vessel Form VIIa:
Figure 6.37 EAA – Lossu: ‘Exotic Ware - Group 1’, vessel forms & decorated sherds  
EAA8†, #Llm6
(calc)
spaced notch interior lip
0 5
EAA17* 
(plg-vrf/cpx-hbl)
oblique, parallel, linear incision
Vessel Form I:
EAA12*, #L1,2,3,4
(plg-vrf/cpx-hbl)
interiorapplied relief, linear & curvilinear incision, single tool impression
RO Vessel Form:
Figure 6.38 EAA - Lossu: ‘Exotic Ware - Group II’, decorated vessel forms
*clay analysed by SEM-EDXA
0 5
vertical, plain, applied band
EAA13b
(op-rich)
Neck Carination
dentate-stamped
EAA-Unid. 7.2
(op-rich)
Figure 6.39 EAA – Lossu: Diagnostic sherds from undetermined ceramic groups
EAA23 
(op-rich)
plain
Vessel Form I:
EAA21†, #Llm4
(calc-op-plg)
applied nubbins, incision 
& single tool impressions
Rim
Body
interior
EAA-Unid. 8.1
(plg-vrf/cpx-hbl)
Figure 6.40 EAA – Lossu: Decorative motifs employed on the body of  the pottery sample 
L1 
adjoining alternating, oblique, parallel, linear incision forming zigzag
L5 
L4 
L3 
L2 
continuous low relief  nubbins w/ radial single tool impressions
adjoining, alternating oblique sets of  parallel plain applied bands
adjoining sets of  alternating, oblique, parallel, linear incision & single tool 
impressions forming zigzag
curvilinear, single tool-impressed (‘notched’) applied band & parallel, spaced 
low relief  nubbins
L6 
a) vertical, ridged applied band w/ perpendicular excisions (i.e. ‘notched’)
b) horizontal, ridged applied band w/ perpendicular excisions 
L7 
adjoining, low relief, applied ovals w/ horizontal fingernail impressions at their 
centre & oblique single fingernail impressions above 
L8 
spaced, low relief  nubbins
L9 
small, adjoining, vertical, plain applied bands forming ‘stomate’ shape 
a b
L10 
parallel, horizontal incised lines w/ adjoining deep, oblique, parallel incisions 
below forming a horizontal ‘half  herringbone’ 
Llm1 
medium to large ‘scallop’ (rim pushed down from top)
Llm5 
Llm4 
Llm3 
Llm2 
spaced across-lip notch
cuts or excisions interior & exterior lip 
Llm6 
Llm7 
spaced, parallel, low relief  nubbins on lip edges, w/ infill of  spaced single tool
impressions (dots) & oblique linear incision
deep, ‘wavy’ or finger-pressed notch (originating from interior) 
spaced notch interior lip 
large applied nubbin (w/ notch or single tool impression)
Figure 6.41 EAA – Lossu: Decorative motifs employed on the lip of  the pottery sample  
or
Vessel Form V?: 
ENX320 (calc)
(Pit 3)
Vessel Form VIII?:  
ENX76 (op-rich)
(Pit 2)
ENX322 (plg-rich w/ vrf)
(Pit 3) ENX324 (calc)
(Pit 3)
ENX77 (calc)
(Pit 2) ENX81 (calc)
(Pit 2)
ENX82 (calc)
(Pit 2)
ENX83 (calc)
(Pit 2)ENX1, -87 (calc)
(Pit 2)
ENX85 (calc)
(Pit 2)
RO Vessel Form?:
ENX1, -87† (calc)
(Pit 2)
Figure 6.42 ENX – Fissoa: ‘Local Ware’, plain sherds indicative of  vessel form  
Neck & shoulder
Rim
0 5
† indeterminate orientation
Figure 6.43 ENX – Fissoa: ‘Local Ware’, decorated rim, neck & body sherds  
ENX2†, #Flm1 (plg-rich w/ vrf)
(Pit 2)
Rim
ENX321†, #Flm1 (calc)
(Pit 3)
ENX84†, #Flm1 (plg-rich w/ vrf)
(Pit 2)
interior exterior
ENX323†, #Flm2 (calc)
(Pit 3) ENX78†, #Flm3 (calc)
(Pit 2)
ENX5† (calc)
(Pit 2)
Applied relief
ENX3†, #Flm4? (plg-rich w/ biot)
(Pit 2)
Neck
0 5
† indeterminate orientation
Body
ENX6, -74 (calc)
(Pit 2)
ENX319† (calc)
(Pit 3)
ENX79† (calc)
(Pit 2)
ENX7 (calc)
(Surf)
ENX8, #F1 (plg-rich w/ vrf-hbl)
(Surf)
ENX105 (calc-plg-op)
(Surf)
Handle?
Calcareous temper:
Feldspathic temper:
Rim
Neck
Flm1
spaced, broad, finger-pressed (?), ‘wavy’ notch
Flm4 
Flm3 
Flm2 
spaced, deep notch exterior lip
spaced across-lip notch 
spaced, diamond-shaped notch interior (?) lip
Figure 6.45 ENX – Fissoa: Decorative motifs employed on the lip of  the pottery sample
Figure 6.44 ENX – Fissoa: Decorative motif  employed on the body of  the pottery sample 
F1 
horizontal, parallel lines of  spaced, small single tool impressions, w/ spaced, 
large, rounded, single tool impressions in-between
Figure 6.46 Sherds with similar motifs to Tanga (LW), Lossu (LWI), & Lasigi (EWII) wares: a) Watom (Meyer collection,  
 Garanger 1971: Fig. 12), b) Sohano central reef  (DAF.2.1727, Wickler 2001: Fig. 4.7), c) Paniavile (Reeve 1989:  
 Fig. 4), d) Honiavasa (HV.2.274) & e) Zangana (Z.81.277, Felgate 2003: Figs. 7, 82) 
0 5
a)
b)
c)
d)
e)
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Figure 7.1 Obsidian source regions (in capitals) & subsources mentioned in the text in the Bismarck Archipelago (inset)  
 & southeast Papua New Guinea
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Figure 7.3 ELS/ELT – Lasigi: Representation of  obsidian sourced by PIXE-PIGME to West New Britain & Admiralty’  
 subsources in a) Dori (n=88), b) Dori, Phase 4 (n=53), & c) Mission (n=47)  
 (NB: Based on the results of  reanalysis (PIXE-PIGME) by Roger Bird, unpublished manuscript)
Figure 7.2 ELS/ELT – Lasigi: Density distribution of  all excavated obsidian artefacts (n=129), also showing the   
 results of  subsource identification by PIXE-PIGME 
 (NB: Based on preliminary results, J. Golson unpublished data; excluding six unreliable density results; D = Dori,  
 M = Mission)
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Figure 7.6 ETM – Angkitkita: Representation of  obsidian sourced by density to the West New Britain (WNB) & Admiralties  
 (AD) source regions in a) total Square 3B (n=390), & b) Spits 4-8 (n=300)
 (NB: four unreliable results excluded; ns? = not suitable?/possibly unreliable density measurement; AD? = density in  
 between Pam Lin & Umrei range; AD-Pam? = density comparable to other Pam Lin samples) 
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Figure 7.5 ETM – Angkitkita: Density distribution of  all obsidian artefacts from Square 3B (n=367), also showing the  
 results of  subsource identification by PIXE-PIGME
 (NB: excluding 27 unreliable density results)  
Figure 7.4 ETM – Angkitkita: Representation of  obsidian sourced by PIXE-PIGME to West New Britain & Admiralty  
 subsources in a) total Square 3B sample (n=80), & b) Spits 4-8 (n=61)  
Admiralties
West New Britain
Pam Lin
Figure 7.7 ETM – Angkitkita: Distribution of  density-sourced obsidian by spit & unit in Square 3B, showing a) total count  
 (n=367), & b) total weight (94.1 g) 
 (NB: excluding 27 unreliable density results; Pam Lin included in AD total)  
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Figure 7.8 EUV – Lifafaesing: Density distribution of  obsidian artefacts from Square 2, Unit VI (n=28), also showing the  
 results of  subsource identification by PIXE-PIGME
 (NB: excluding two pieces sourced by P-P to Umrei that were unsuitable for density analysis)
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West New BritainAdmiralties
Figure 7.9 EUV – Lifafaesing: Representation of  obsidian sourced by density to the West New Britain (WNB) & Admiralty  
 (AD) source regions in Square 2, Unit VI (n=28)
 (NB: AD! = single artefact that PIXE-PIGME showed was from Pam Lin but which has a density compatible with WNB)  
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Figure 7.10 Tanga surface: Representation of  obsidian sourced by PIXE-PIGME to West New Britain & Admiralty   
 subsources in a) total sample (n=19), & b) by surface site
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Figure 7.11 Tanga surface: Density distribution of  obsidian from seven surface sites (n=147), also showing the results  
 of  subsource identification by PIXE-PIGME
 (NB: AD-Unalloc. = Unknown Admiralty source; excluding six unreliable density results)
2.31
2.32
2.33
2.34
2.35
2.36
2.37
2.38
2.39
2.40
2.41
2.42
2.43
0 20 40 60 80 100 120 140 160
Count
De
ns
ity
Gulu
Kutau
Pam Lin
Umrei
AD-Unalloc.
AD-Pam?
Other
Figure 7.12 Tanga surface: Obsidian from seven surface sites (n=147) sourced by density to West New Britain (WNB),  
 Lou Island (AD-Lou) & Pam Lin (AD-Pam?), also showing the percentages of  different tempers within the  
 ceramic assemblages of  six of  the sites & their association with Local (LW) & Exotic Wares (EW) 
 (NB: Excluding six unreliable density results)
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Figure 8.1 Site locations of  archaeological & modern red ochre samples used in the analysis
Figure 8.2 Tanga: Locations of  archaeological sites containing red ochre
Figure 8.3 ETM – Angkitkita: Ochre nodules ETM2, ETM11, & ETM12
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Figure 8.4 ETM – Angkitkita: Ochre nodules ETM14 & ETM13
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Figure 8.5 ETM – Angkitkita: Ochre nodules ETM48, ETM47 & ETM36
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Figure 8.6 EUV – Lifafaesing: Ochre nodule EUV1 (Sq. 2, Unit V)
 embedded in limestone
Figure 8.7 EUX – Matambek: Ochre nodule EUX1 (surface)
Figure 8.8 Tanga surface: Ochre nodules ETS1, ERP1 & ETK1 from  
 Matangkipit (ETS), Matampul (ERP) & Warambulut (ETK)
Figure 8.10 SAC – Kainapirina: Ochre nodules SAC2 & SAC1
Figure 8.9 EAQ – Malekolen: Ochre nodules EAQ1, EAQ2 & EAQ3
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Figure 8.12 DAF – Sohano Wharf: Ochre nodules DAF2, DAF4 & DAF1 
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Figure 8.13 ER-0-8 – Ponamla: Ochre nodules ER-0-8/1, ER-0-8/2 & ER-0-8/3 
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Figure 8.11 GOD – Pamwak: Ochre nodule GOD1, with visible striations 
Figure 8.15 Plot of  principal components 1 & 3 of  all analysed red ochres (MV-ARCH)
(60%)
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%
)
PCA (As, Ce, Co, Eu, La, Lu, Sc, Th, U)
Figure 8.14 Plot of  principal components 1 & 2 of  all analysed red ochres (MV-ARCH)
PCA (As, Ce, Co, Eu, La, Lu, Sc, Th, U)
(60%)
(17
%
)
GOD
ER-0-8
OTHER
TANGA
Group 6 (ER-0-8/2,3)
Group 5 (GOD1,2)
Group 6 (ER-0-8/2,3)
Group 5 (GOD1,2)
GOD
OTHER
TANGA
ER-0-8
 EAQ2 
ETK2 
ETM36 
ETM13D ETM15 
-1.50 
-1.00 
-0.50 
0.00 
0.50 
1.00 
-1.00 -0.50 0.00 0.50 1.00 1.50 
ETM2 
ETM7 
ETM8
ETM9 
ETM11ETM12AETM12BETM12CETM12D
ETM13A 
ETM13B 
ETM13C 
ETM14 
ETM16
ETM17 ET 21ETM24 
ET 25 
ETM29ETM33 
ETM46ETM49ERP1
EUV1** 
ETS1 
ETK1 ETX1
EUX1 
EAQ1 EAQ3 
DAF1 
DAF2 DAF4 
BUK1A 
BUK1B 
BUK3A 
BUK3B 
GOD1 
GOD2 
ER-0-8/1 
ER-0-8/2 
ER-0-8/3 
SAC1 
SAC2** 
CA (As, Ce, Cr, Co, Eu, La, Lu, Sm, Sc, Th, U, Yb) 
Factor 1 (55%) 
Factor 2 
(24%) 
Figure 8.16 Plot of correspondence analysis (CA) of all analysed red ochres, factors 1 & 2 (NCSS)   
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Figure 8.17 Plot of elements used in correspondence analysis (CA), factors 1 & 2 (NCSS) 
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Figure 8.18 Three-dimensional scatterplot of ochre correspondence analysis (CA), factors 1, 2 & 3 (NCSS) 
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Figure 8.19 Detail of Group 1 ochres (CA, factors 1 & 2) showing chemical variation within ETM12 & ETM13 sub-samples 
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Figure 8.20 Comparison of Watom ochres with the highest & lowest values of elements characterising Group 1 ochres  
(*NB: Cobalt excluded in this graph due to the very high maximum value of 233.0ppm recorded in ETM7. The minimum recorded value for Co in 
the Group 1 cluster (nodule EAQ2) was 8.05ppm) 
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Figure 8.22 Possible ochreous interactions involving Tanga, Anir & Watom Islands 
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Table 2.1 Summary characteristics of the excavated assemblages from Lossu, Fissoa & Lasigi (from published accounts) 
 LOSSU FISSOA LASIGI 
IN SITU  
DEPOSITS? 
Partly  
(mounds are colonial constructions; 
basal deposits of Mound V prob.  
in situ) 
Unlikely 
(deposit within top 15 cm; site has 
likely been re-worked; Pit 3  
contains modern materials) 
Partly 
(Dori Phase 5 (mound construction) 
represents colonial activity) 
POTTERY   22 kg 
 Mean sherd wt. = <1 g 
 Mound V = 5127 sherds 
(4261.7 g; mean wt. = 0.8; 
density = ca. 160 (133 g)/m3) 
 Mound VI density = 633 g/m3; 
mean wt. up to 2.8 g in level 3 
 small, water-rolled 
 Pit 2 = 450 (ca. 188/m3) 
 Pit 3 = 77 (ca. 128/m3)  
(no weights published) 
 small, rounded 
 Mean sherd wt. = ≤ 2 g 
 Dori density, Phase 4 = 150 
g/100 kg of deposit 
 extremely fragmented & 
abraded 
VESSEL FORM  454 plain rims: 56% direct; 
30% inverted or everted;  
rest ‘thickened straight’ 
 decorated rims: not oriented 
 ‘pots with necks up to  
50 mm high’ 
 rims ‘squared off (flat with an 
inward or outward tilt) or 
pinched and pushed sideways’ 
 12 carinated sherds 
 24 ‘necked’ sherds  
(prob. from everted rims) 
 handles & lugs present 
 flat-bottomed dishes 
 50 plain rims mostly everted  
w/ flat lip 
TEMPER/FABRIC  Decorated sherds: 25.3% 
calcareous, 74.7% black 
volcanic sand (prob. imported 
from elsewhere in New Ireland) 
 Plain rims: 55.5% calcareous, 
44.5% black volcanic sand 
 calcareous predom. in Mound VI 
 most tempered with ‘white 
shelly sand’ (no analysis 
reported) 
 ‘quite varied’ (no results 
published) 
DECORATION  332 decorated sherds (incl.  
152 rims & 177 body sherds) 
 incision & applied relief (incl. 
plain & impressed bands, 
nubbins, ‘cushions’ & 
‘sausages’) 
 notched applied bands  
(vertical & horizontal) 
 parallel & ‘lattice’ incision 
 fingernail impressions 
 scalloped, impressed & 
crenellated rims 
 1 dentate-stamped rim f/ 
surface 
 5 decorated sherds only: 1 
parallel applied bands; 1 
applied nubbin; 2 notched  
rims; 1 parallel incision 
 surface sherds include an 
applied ‘sausage’ (or handle) & 
single tool impression 
 20 fingernail-impressed  
(incl. on carinations)  
 7 fingernail pinch  
(incl. on necks) 
 17 incised (ca. 4–6 ‘Lapita-like’; 
1 crosshatch incision on 
everted, notched rim) 
 19 applied bands  
(incl. plain & vertical, notched) 
 11–15 sherds w/ nubbins 
(mostly flat, some conical) 
 single tool impression 
 notched, cut/incised &  
scalloped rims 
 16 dentate-stamped (incl. on 
carinations & flat-bottomed 
dishes) 
OBSIDIAN   Total = 1254 (304 g) 
 Mean wt. = 0.2 g 
 Including 75 scalar cores & 22 
utilised pieces 
 mostly bipolar flaking 
 2 triangular cross-sectioned 
point fragments 
 (see Chapter 7 for source 
attribution) 
 Total Pit 2 = 14 (ca. 6/m3) 
 Total Pit 3 = 18 (ca. 30/m3) 
 generally small 
 not sourced; no weights 
 Total = 122 (88.9 g) 
 Mean wt. = 1.3 g 
 Dori total = 88 (68.9 g) 
(0.8 g mean wt.) 
 Mission total = 47 (24.0 g)  
(0.5 g mean wt.) 
 (see Chapter 7 for source 
attribution)  
 Table 2.1 (cont.) 
 LOSSU FISSOA LASIGI 
NON-CERAMIC 
ARTEFACTS 
 7 biconical & spheroidal sling-
stones (coralline limestone) 
 bone points & spatulae 
 Trochus sp. ring fragments 
 dorsal region Tridacna sp. 
adzes w/ pointed butts 
 worked shell 
 19 edge ground adze/axe 
fragments (2 w/ oval x-section) 
 incised stone 
 biconical sling-stone (Pit 3) 
 waisted blade fragment (Pit 3) 
 planilateral axe fragment 
(surface) 
 shell disk & perforated shell 
 red ochre nodules (Dori Phase 4 
= 2; Mission Phase 3 = 1) 
 perforated shells; worked 
Trochus sp.; one-piece fish-hook 
 flakes from ground-edge 
implements 
FAUNAL  
MATERIAL 
 mostly pig, fish & human  
(small amount dog, macropod, 
phalanger, bird) 
 reef, lagoon & mangrove 
shellfish species dominant 
 bone rare  
(incl. fish, varanid & human) 
 reef-dwelling shellfish species 
(incl. Anadara sp., clams & mud 
whelks) 
 mostly pig, fish, turtle & 
Crustacea  
 large quantities of marine shell 
NB: nr = not recorded in publication; information from White & Downie (1980) for Lossu; White & Murray-Wallace (1996) for Fissoa; & Golson 
(1991, 1992, & unpublished site data) for Lasigi 
 
 
   
 
Table 2.2 Radiocarbon determinations dating ‘transitional’ assemblages (& some associated contexts) in Island 
Melanesia  
LAB. CODE SITE & PROVENANCE MATERIAL CRA bp ∆R 
 
CAL AGE BP1 
(1σ) 
CAL AGE BP 
(2σ) 
 Kohin Cave (GDN) 2     
ANU-2212 Layer 5, above Lapita 
sherds 
charcoal 2310±120  2660–2640 (0.022) 
2490–2150 (0.977) 
2720–2050 (1.000) 
ANU-2089 Layer 4 charcoal 2070±120  2300–2270 (0.075) 
2160–1890 (0.925) 
2340–1810 (0.990) 
1790–1780 (0.003) 
1750–1740 (0.006) 
ANU-2215 Layer 4 charcoal 1910±90  1950–1730 (1.000) 2100–2090 (0.009) 
2060–1690 (0.946) 
1680–1620 (0.045) 
pooled mean  
(same at 95%) 
ANU-2215 & ANU-2089 charcoal 1968±72  2000–1860 (0.884) 
1850–1830 (0.116) 
2110–2080 (0.036) 
2070–1740 (0.964) 
 Sasi (GDY) 3      
pooled mean  
(same at 95%) 
ANU-2155, ANU-3014, ANU-
5398, ANU-5399,  
Wk-8544 
charcoal 2090±45  2120–2000 (1.000) 2300–2270 (0.030) 
2160–1950 (0.968) 
1940–1930 (0.002) 
 Kainapirina (SAC) 4      
Wk-7371 Sq. F15, Zone C1,  
Spit 1 
coconut shell 
charcoal 
1730±60  1710–1570 (1.000) 1810–1530 (1.000) 
ANU-5330 Sq. G14, base Zone C1 
(near interface w/ C2) 
T. maxima 2390±80 261±101§ 1860–1560 (1.000) 2010–1400 (1.000) 
ANU-5336 Sq. I-J 13/14, Zone C2, Spit 
2, fill of pit feature (g) 
T. maxima 2530±90 261±101 2040–1710 (1.000) 2230–2230 (0.003) 
2220–1550 (0.997) 
Beta-16835 Sq. I-J 13/14, Zone C2, Spit 
2, fill of pit feature (g) 
T. maxima 2470±75 261±101 1960–1660 (1.000) 2120–1510 (1.000) 
Wk-7846 Sq. E1, Zone C2, 
fill of pit feature (a) 
H. hippopus 2650±40 261±101 2150–1880 (1.000) 2300–1780 (1.000) 
pooled mean 
(same at 95%) 
ANU-5336, Beta-16835, 
Wk-7846 (all Zone C2) 
- 2561±70 261±101 2080–1770 (1.000) 2250–1620 (1.000) 
 
 Vunavaung (SDI) 4      
ANU-5329 Zone C2 H. hippopus 2190±80 261±101§ 1620–1330 (1.000) 1800–1250 (1.000) 
ANU-6475 Zone C3 T. niloticus 2630±80 261±101 2150–1830 (1.000) 2310–1700 (1.000) 
 Lossu 5      
Gak-2441 Mound V, Horizon IV, 4m 
depth (base) 
 
charcoal 2460±120  2700–2630 (0.236) 
2620–2560 (0.198) 
2550–2430 (0.394) 
2420–2360 (0.172) 
 
2780–2300 (0.977) 
2240–2180 (0.023) 
 Fissoa 6      
SUA-2803 ENX, Pit 2 A. granosa 2740±60 370±25‡ 
23±116⊗ 
 
-69±51◊ 
 
2090–1920 (1.000) 
2650–2630 (0.058) 
2610–2300 (0.942) 
2680–2460 (1.000) 
2160–1820 (1.000) 
2740–2110 (1.000) 
 
2720–2340 (1.000) 
SUA-2804 ENX, Pit 3 A. granosa 2550±60 370±25 
23±116 
-69±51 
1860–1700 (1.000) 
2330–2020 (1.000) 
2390–2170 (1.000) 
1930–1600 (1.000) 
2550–1860 (1.000) 
2550–2080 (1.000) 
 Table 2.2 (cont.) 
LAB. CODE SITE & PROVENANCE MATERIAL CRA bp ∆R 
 
CAL AGE BP1 
(1σ) 
CAL AGE BP 
(2σ) 
 Lasigi 7      
ANU-7483 ELS, upper Phase 4, Spit 1 
(D/9A/1) 
marine shell 2250±70 370±25‡ 
23±116⊗ 
-69±51◊ 
 
1510–1350 (1.000) 
1990–1660 (1.000) 
2040–1830 (1.000) 
1590–1280 (1.000) 
2170–1500 (1.000) 
2150–1710 (1.000) 
ANU-5852 ELT, upper Phase 3, Spit 3 marine shell 2370±80 370±25 
23±116 
-69±51 
 
1680–1470 (1.000) 
2150–1800 (1.000) 
2210–1950 (1.000) 
 
1770–1360 (1.000) 
2320–1650 (1.000) 
2310–1870 (1.000) 
ANU-5851 ELS, lower Phase 4 
(D/9A/3) 
marine shell 2370±80 370±25 
23±116 
-69±51 
 
1680–1470 (1.000) 
2150–1800 (1.000) 
2210–1950 (1.000) 
1770–1360 (1.000) 
2320–1650 (1.000) 
2310–1870 (1.000) 
ANU-7482 ELS, base Phase 4, Spit 5 
(D/7A/5) 
marine shell 2580±70 370±25 
23±116 
 
-69±51 
 
1890–1710 (1.000) 
2380–2030 (1.000) 
 
2470–2210 (1.000) 
1990–1610 (1.000) 
2640–2630 (0.003) 
2610–1890 (0.997) 
2610–2120 (1.000) 
 
ANU-5850 ELS, Phase 3, post-hole fill 
(D/8A/F4)  
marine shell 2870±80 370±25 
23±116 
-69±51 
 
2290–2070 (1.000) 
2740–2400 (1.000) 
2840–2590 (1.000) 
2340–1940 (1.000) 
2940–2250 (1.000) 
2940–2420 (1.000) 
ANU-7484 ELS, Phase 2 'midden' 
horizon (D/7A/B39-44) 
marine shell 2470±70 370±25 
23±116 
-69±51 
 
1780–1590 (1.000) 
2280–1950 (1.000) 
2310–2110 (1.000) 
1860–1510 (1.000) 
2430–1760 (1.000) 
2420–1970 (1.000) 
 
ANU-7485 ELS, Phase 2 'midden' 
horizon (D/7A/B47-50) 
marine shell 3040±80 370±25 
 
23±116 
 
-69±51 
2510–2270 (1.000) 
 
3000–2650 (0.981) 
2630–2610 (0.019) 
3000–2770 (1.000) 
2650–2620 (0.024) 
2620–2150 (0.976) 
3170–2410 (1.000) 
 
3160–2710 (1.000) 
pooled mean 
(same at 95%) 
ANU-7483, ANU-5852, 
ANU-5851, ANU-7482, 
ANU-7484. 
 2411±40 -69±51 2250–2050 (1.000) 2310–1970 (1.000) 
 Sohano (DAI-B) 8      
ANU-234 Trench I, Layer VI charcoal 2109±140  2310–2230 (0.208) 
2210–2190 (0.027) 
2180–1940 (0.748) 
1940–1930 (0.016) 
2430–2420 (0.003) 
2360–1710 (0.997) 
 Paniavile 9      
AA-33504 
(AMS) 
inclusion in body sherd charcoal 2130±90  2300–2240 (0.235) 
2180–2170 (0.038) 
2160–2000 (0.728) 
1905–1905 (0.001) 
2340–1930 (0.999) 
 
   
 
Table 2.2 (cont.) 
LAB. CODE SITE & PROVENANCE MATERIAL CRA bp ∆R 
 
CAL AGE BP1 
(1σ) 
CAL AGE BP 
(2σ) 
 Tikopia 10      
Beta-1227 TP-48, Layer III, Feature 
18, Zone C1, Kiki Phase 
charcoal 2110±95  2300–2250 (0.180) 
2180–2170 (0.018) 
2160–1990 (0.756) 
1980–1970 (0.023) 
1960–1950 (0.024) 
2330–1900 (1.000) 
I-10702 TP-20, Layer IV, 127-45 cm, 
Zone B2, Sinapupu Phase 
charcoal 1955±165  2120–1710 (1.000) 2320–1550 (1.000) 
Beta-1224 TP-20, Layer V, 208 cm, 
Zone B2, Sinapupu Phase 
charcoal 1760±85  1810–1800 (0.043) 
1780–1760 (0.096) 
1740–1570 (0.862) 
1880–1520 (0.986) 
1460–1440 (0.010) 
1430–1420 (0.005) 
 Fareata 10      
Beta-1225 TP-2, Layer II, 80-100 cm, 
Sinapupu Phase 
charcoal 1990±100  2100–2090 (0.026) 
2060–1820 (0.974) 
2300–2250 (0.027) 
2180–2170 (0.002) 
2160–1710 (0.971) 
pooled mean 
(same at 95%) 
I-10702, Beta-1224, Beta-
1225 
 1870±60  1870–1730 (1.000) 1950–1690 (0.972) 
1670–1660 (0.001) 
1660–1630 (0.027) 
 Mangaasi 11      
OZD-578 
(AMS) 
TP. 10, Layer 3a,  
90-100 cm bd 
charcoal 2250±60  2340–2300 (0.319) 
2250–2160 (0.681) 
2350–2120 (1.000) 
 
ANU-10646 
 
TP. 2, Layer 3a,  
120-130 cm bd 
charcoal 1600±90  1690–1650 (0.172) 
1630–1510 (0.615) 
1500–1490 (0.021) 
1470–1420 (0.192) 
1810–1790 (0.012) 
1780–1760 (0.020) 
1740–1370 (0.968) 
OZC-829 
(AMS) 
TP. 2, Layer 3b,  
210-220 cm bd 
charcoal 2340±50  2460–2390 (0.424) 
2380–2320 (0.576) 
 
2680–2640 (0.049) 
2610–2600 (0.010) 
2500–2300 (0.842) 
2250–2180 (0.093) 
2170–2160 (0.007) 
pooled mean 
(same at 95%) 
OZD-578 & OZC-829 
(Layers 3a & 3b) 
charcoal 2303±38  2350–2310 (0.873) 
2220–2210 (0.127) 
2360–2300 (0.669) 
2260–2160 (0.331) 
ANU-10643 TP. 1, Layer 3b,  
160-170 cm bd 
marine shell 2480±60 45±19* 
192±80# 
2160–1980 (1.000) 
2030–1780 (1.000) 
2280–1920 (1.000) 
2150–1650 (1.000) 
 
Wk-6598 TP. 10, Layer 3b,  
110-120 cm bd 
marine shell 2670±50 45±19 
192±80 
2360–2210 (1.000) 
2280–2030 (1.000) 
2460–2150 (1.000) 
2340–1900 (1.000) 
pooled mean 
(same at 95%) 
ANU-10643 & Wk-6598 
(Layer 3b)  
marine shell 2588±35 45±19 
192±80 
2280–2160 (1.000) 
2140–1910 (1.000) 
2320–2110 (1.000) 
2280–1830 (1.000) 
ANU-10657 TP. 4, Layer 5i,  
110-130 cm bd 
marine shell 2410±60 45±19 
192±80 
2080–1910 (1.000) 
1940–1690 (1.000) 
2150–1830 (1.000) 
2060–1560 (1.000) 
OZC-831  TP. 4, Layer 5i,  
110-130 cm bd 
charcoal 2090±50  2120–2000 (1.000) 2300–2260 (0.050) 
2160–1930 (0.950) 
ANU-10801 TP. 9.1, Layer 9a, 
60-80 cm bd (Erueti) 
charcoal 2180±130  2340–2040 (0.981) 
2020–2010 (0.019) 
 
2680–2640 (0.010) 
2610–2600 (0.001) 
2490–1870 (0.987) 
1840–1830 (0.002) 
ANU-10650 TP. 3, Layer 2ii, 
130-140 cm bd 
charcoal 2220±130  2350–2040 (0.998) 
2020–2010 (0.002) 
2700–2640 (0.028) 
2610–2590 (0.009) 
2540–2530 (0.004) 
2510–1890 (0.958) 
pooled mean 
(same at 95%) 
OZC-831, ANU-10801,  
ANU-12065, ANU-12063A,  
OZD-578 
charcoal 2186±30  2300–2240 (0.676) 
2180–2150 (0.324) 
2310–2120 (1.000) 
 Table 2.2 (cont.) 
LAB. CODE SITE & PROVENANCE MATERIAL CRA bp ∆R 
 
CAL AGE BP1 
(1σ) 
CAL AGE BP 
(2σ) 
 Arapus 12      
ANU-12063A ST50, 90-100 cm bd, 
Mangaasi  
charcoal 2240±60  2340–2300 (0.276) 
2260–2160 (0.724) 
2350–2120 (1.000) 
 
ANU-12065 ST45/6, 130-135 cm bd, 
NW stone-lined oven, 
Erueti 
charcoal 2270±120  2460–2390 (0.136) 
2370–2120 (0.864) 
2700–2630 (0.054) 
2620–2560 (0.035) 
2550–1990 (0.912) 
 Ifo 11, 13      
Beta-7673 Sq. 6, upper Layer IV Turbo sp. 2220±70 45±19* 
192±80# 
1860–1690 (1.000) 
1730–1470 (1.000) 
1940–1580 (1.000) 
1840–1350 (1.000) 
Beta-7674 Sq. 6, lower Layer IV Turbo sp. 2310±70 45±19 
192±80 
1970–1790 (1.000) 
1820–1570 (1.000) 
2060–1690 (1.000) 
1950–1430 (1.000) 
ANU-10536 Sq. D2, lower Layer 1, 65 
cm bd 
marine shell 2650±70 45±19 
192±80 
2350–2160 (1.000) 
2260–1990 (1.000) 
2490–2080 (1.000) 
2340–1850 (1.000) 
ANU-10537 Sq. D2, lower Layer 2, 85 
cm bd 
marine shell 2780±60 45±19 
192±80 
2540–2340 (1.000) 
2370–2110 (1.000) 
2670–2310 (1.000) 
2560–1990 (1.000) 
ANU-10533 Sq. D2, lower Layer 2, 85-
110 cm bd 
charcoal 2170±70 - 2310–2220 (0.453) 
2210–2110 (0.490) 
2080–2070 (0.057) 
2330–2000 (1.000) 
ANU-10523 Sq. D2, upper Layer 3, 100 
cm bd  
marine shell 2630±50 45±19 
192±80 
2320–2190 (1.000) 
2200–1950 (1.000) 
2380–2110 (1.000) 
2310–1870 (1.000) 
 Ponamla 11, 13      
ANU-10299 Layer 1 marine shell 2590±80 45±19* 2310–2120 (1.000) 2410–1990 (1.000) 
ANU-10073 Interface Layer 1/2 marine shell 2620±70 45±19 2320–2150 (1.000) 2440–2050 (1.000) 
ANU-10297 Interface Layer 1/2 marine shell 2750±70 45±19 2520–2310 (1.000) 2680–2260 (1.000) 
 Yaté (STY007a) 14      
Beta-53431 Level 6, paddle-impressed 
& incised 
charcoal 2260±60  2340–2300 (0.367) 
2250–2180 (0.553) 
2170–2160 (0.080) 
2360–2120 (1.000) 
 Naïa (WPT055) 15      
ANU-97 Level II+, small oven 
(plus structures); paddle- 
impressed, incised & 
applied relief 
charcoal 2065±110  2290–2280 (0.028) 
2150–1890 (0.972) 
2330–1820 (1.000) 
 Ongoué (WPT148) 15      
Beta-61950 Earth oven in sand quarry 
w/ incised pottery 
charcoal 2290±70  2360–2300 (0.419) 
2260–2160 (0.581) 
2670–2640 (0.013) 
2490–2120 (0.987) 
Beta-62763 Pit A (-50cm), Plum pottery charcoal 1870±60  1870–1730 (1.000) 1950–1690 (0.974) 
1660–1630 (0.026) 
 Goro (SGO015) 16      
Beta-154627 Plum pottery charcoal 1510±40  1490–1470 (0.098) 
1420–1340 (0.902) 
1520–1460 (0.220) 
1450–1310 (0.780) 
 Hnakudotit (LMA016) 15      
Beta-68324 construction of fortification shell 2280±80 10±45† 
45±19* 
1990–1760 (1.000) 
1930–1730 (1.000) 
2120–1660 (1.000) 
2040–1620 (1.000) 
pooled mean Beta-68324, Beta-68325, 
Beta-53233, fort 
shell 2231±44 
2228±37 
10±45 
45±19 
1890–1735 (1.000) 
1830–1720 (1.000) 
1980–1670 (1.000) 
1890–1670 (1.000) 
   
 
Table 2.2 (cont.) 
LAB. CODE SITE & PROVENANCE MATERIAL CRA bp ∆R 
 
CAL AGE BP1 
(1σ) 
CAL AGE BP 
(2σ) 
 Baye (EPE006) 17      
Beta-155351 
(AMS) 
A10-11/B10-11, 36-42 cm 
depth, Early Incised 
charcoal  2240±40  2330–2300 (0.290) 
2240–2180 (0.630) 
2170–2160 (0.080) 
2340–2290 (0.289) 
2280–2150 (0.711) 
Beta-160084 
(AMS) 
A8-9/B8-9, 54-60 cm depth, 
hearth, Late Koné 
charcoal  2180±40  2310–2240 (0.581) 
2200–2200 (0.010) 
2180–2126 (0.408) 
2330–2100 (0.967) 
2090–2060 (0.033) 
Beta-155350 
(AMS) 
A10-11/B10-11, 24-30 cm 
depth, Early Balabio 
charcoal  1920±40  1920–1910 (0.070) 
1900–1820 (0.930) 
1950–1770 (0.957) 
1760–1740 (0.037) 
 Podtanéan (WKO014) 17      
Beta-155354 
(AMS) 
C1-2/D1-2, 42-48 ins 
depth, 
Late Podtanéan 
charcoal  2110±50  2150–2040 (0.839) 
2030–2000 (0.161) 
2300–2240 (0.112) 
2180–1950 (0.888) 
Beta-155353 
(AMS) 
C2-3/D2-3, 30-36 cm depth, 
Early Balabio 
charcoal  2140±40  2300–2270 (0.197) 
2160–2050 (0.803) 
2310–2230 (0.236) 
2210–2200 (0.007) 
2180–2000 (0.756) 
Beta-160087 
(AMS) 
C1-2/D1-2, 24-30 cm depth, 
Early Balabio 
charcoal  2020±40  2040–2030 (0.052) 
2000–1920 (0.881) 
1910–1900 (0.067) 
2110–2080 (0.043) 
2070–1880 (0.957) 
 Pindaï (WNP038) 18      
Beta-100293 Site C, 30-35 cm depth charcoal 1990±50  1990–1890 (1.000) 2100–2090 (0.010) 
2060–1830 (0.990) 
 Laselase 19      
NZ-4041 Layer S-U charcoal 2210±90 - 2330–2130 (1.000) 2360–1950 (1.000) 
 Qaranipuqa (101/7/197) 19      
NZ-4808 Layer N  charcoal 2200±80  2330–2140 (1.000) 2350–2000 (1.000) 
 Karobo (VL 18/1) 20      
ANU-11067 Sq. A2, Layer 5, 100 cm 
depth 
charcoal 1680±70  1700–1640 (0.266) 
1640–1520 (0.734) 
1770–1760 (0.009) 
1740–1410 (0.991) 
 
ANU-11068 Sq. A2, Layer 5, 137 cm 
depth 
coconut palm 
wood 
2130±120  2310–2230 (0.264) 
2210–2190 (0.048) 
2190–1990 (0.689) 
2350–1860 (0.989) 
1850–1830 (0.011) 
 Sigatoka Sand Dunes 21      
pooled mean 
(same at 95%) 
Gak-1206, NZ-7599, CAMS-
68194, CAMS-68191,  
CAMS-68192 
(Fijian Plain Ware Phase, 
Level 2) 
charcoal 1593±21  1526–1508 (0.225) 
1500–1490 (0.075) 
1470–1420 (0.700) 
1530–1410 (1.000) 
pooled mean 
(same at 95%) 
CAMS-70920, CAMS-70091, 
CAMS-70090 
(Navatu Phase) 
charcoal 1437±23  1340–1310 BP (1.000) 1370–1300 (1.000) 
 
§ Watom Island ∆R value (Anson et al. 2005) 
‡ Kavieng Harbour (Petchey et al. 2004)  
⊗ Melele Cave, Babase Island (Anir) (Summerhayes & Petchey in prep.) 
◊ Kamgot (ERA), Babase Island (Anir) (Summerhayes & Petchey in prep.; see also, Summerhayes 2007: fn. 3) 
* Solomon-Coral Seas average ∆R value (Petchey et al. 2004) 
# Ambrym Island ∆R value, Vanuatu (Petchey et al. 2004) 
† New Caledonia average ∆R value (i.e. 15±45 & 5±45, Petchey et al. 2004) 
 
1 All radiocarbon determinations were calibrated with the CALIB Radiocarbon Calibration Program (Rev 5.0.1) (Stuiver & Reimer 1986–2005) in 
conjunction with Stuiver & Reimer (1993), using the atmospheric calibration data set (intcal04.14c, Reimer et al. 2004) for charcoal & wood or 
the marine calibration data set (marine04.14c, Hughen et al. 2004) for marine shell, the indicated ∆R value, & a laboratory error value of 1. 
All calibrated ages have been rounded to the nearest decade, with values of ‘-5’ rounded up (cf. CALIB Manual Rev 5.0.1, Chapter 4). Calibrated 
age ranges with the greatest relative area under the probability distribution are in bold. 
 2 Kennedy 1981 
3 Ambrose 1988 
4 Anson et al. 2005 
5 White & Downie 1980 
6 White & Murray-Wallace 1996 
7 Golson 1991, 1992; Spriggs 1996; Specht & Gosden 1997 
8 Specht 1969; Wickler 2001 
9 Felgate 2001 
10 Kirch & Yen 1982 
11 Bedford 2006; Spriggs & Bedford 2001 
12 Spriggs 2006 
13 Spriggs & Wickler 1989 
14 Sand 1999a 
15 Sand 1996b 
16 Sand et al. 2001 
17 Sand et al. 2002 
18 Sand 1996a: 111 
19 Best 1984; Clark 1999. NB: The reported CRAs are from Clark (1999: 33). These were recalculated by Rafter Laboratory in New Zealand & so 
are somewhat different to those originally reported by Best (1984: 75, 87) (Geoff Clark, pers. comm. 20/09/2006). 
20 Clark 1999 
21 Burley 2003, 2005 
 
 
 Table 3.1 Tanga: Total archaeological sites (recorded in 1999, 2001 & 2003) 
SITE NO. 
(NM&A) 
SITE NAME ISLAND SITE TYPE EXCAV. 
Y/N 
EASTINGS NORTHINGS 
EAC Linatiftif Boeng cave w/ art N 537 100 9626 500 
ERP Matampul Boeng open artefact scatter Y 529 084 9626 412 
ERQ Lumpangkik Boeng shelter w/ deposit N 529 100 9626 100 
ERS Sungkin Boeng open artefact scatter N 527 500 9625 950 
ESZ Linafis Boeng cave w/ deposit N 530 550 9627 750 
ETE Baba Tefa open artefact scatter N 522 600 9609 050 
ETF Ansingsing Tefa open artefact scatter N 522 200 9608 050 
ETG Taumas Tefa stone wall N 521 850 9608 950 
ETH Siar Tefa open artefact scatter / stone walls  N 520 750 9609 550 
ETI Ambutu Lif open artefact scatter / midden N 519 450 9612 800 
ETJ Warandakon Lif open artefact scatter N 519 250 9612 250 
ETK Warambulut Lif open artefact scatter N 519 400 9612 250 
ETL Salkangkinit Lif open artefact scatter N 519 350 9612 100 
ETM Angkitkita Lif open artefact scatter Y 520 750 9612 600 
ETN Warantong Maledok open artefact scatter N 527200 9614 450 
ETO Namanulla Maledok open artefact scatter N 527 100 9613 430 
ETP Anatkasang Maledok open artefact scatter N 526 900 9615 300 
ETQ Lisakol Maledok stone mortar N 526 950 9615 450 
ETR Nonu  Maledok open artefact scatter Y 525 750 9616 750 
ETS Matangkipit Maledok open artefact scatter Y 525 200 9618 500 
ETT Ambilang Maledok standing stone N 524 600 9618 200 
ETU Waradan Maledok open artefact scatter N 522 600 9619 650 
ETV Sautam Maledok open artefact scatter N 520 800 9616 300 
ETW Matanamel Maledok grinding slabs N 521 500 9615 500 
ETX Matantuba Maledok open artefact scatter N 521 300 9615 000 
ETY Put Plantation Maledok open artefact scatter N 522 350 9613 100 
ETZ Amfuli Maledok open artefact scatter Y 525 600 9613 450 
EUA Salkangkis Maledok open artefact scatter Y 524 650 9613 500 
EUB Emo Maledok stone mortar / bowl N 520 400 9616 950 
EUC Put   Maledok isolated shell adze N 523 150 9614 450 
EUD Funmeru Maledok standing stone N 521 350 9618 150 
EUE Meliof Maledok stone mortar N 526 450 9614 150 
EUF Fundangan Lif standing stone N 520 350 9612 050 
EUG Matamfu Lif grinding slabs N 520 200 9611 500 
EUH Waranmissisi Lif open artefact scatter N 519 300 9612 700 
EUI Balamfar Lif open artefact scatter N 519 100 9612 500 
EUJ Warampambang Lif isolated stone adze N 519 850 9612 550 
EUK Ambau Tefa isolated stone club N 522 100 9608 700 
EUL Amfinmul Maledok isolated stone adze N 522 500 9619 400 
EUM Marasak Maledok isolated stone club N 522 700 9619 450 
EUN Fang Maledok open artefact scatter N 522 500 9619 250 
EUO Suan Maledok isolated pottery sherd N 527 050 9615 200 
EUP Fonli Boeng isolated shell adze fragment N 536 250 9627 150 
EUQ Keltot Boeng stone mortar N 533 921 9627 170 
EUR Warangkifil Boeng isolated shell adze fragment N 530 100 9627 250 
EUS Balanmon Boeng isolated stone club fragment N 529 147 9625 225 
EUT Pukpas Maledok isolated stone abrader N 523 950 9618 000 
 Table 3.1 (cont.) 
EUU Linamel  Boeng cave w/ deposit N 536 622 9622 503 
EUV Lifafaesing Boeng overhang w/ deposit & art Y 537 250 9623 450 
EUW Nessiu Boeng stone mortar? N 536 900 9623 150 
EUX Matambek Boeng cave w/ deposit & art Y 534 150 9625 000 
EUY Poktanli Boeng open artefact scatter N 535 383 9627 428 
EUZ Linaukuksabel Boeng cave w/ deposit & art N 535 550 9627 400 
EVA Linabuf Boeng overhang w/ art N 537 100 9626 500 
EVB Limatakamkam Boeng cave w/ potential deposit & art N 537 100 9626 500 
EVC Sunepep Boeng cliff w/ art N 534 800 9623 950 
EVD Matansalnapolpol Boeng open artefact scatter / stone walls  N 528 801 9626 210 
EVE Toubo Boeng open artefact scatter N 536 650 9624 300 
EVF Partes Boeng open artefact scatter N 535 100 9624 150 
EVG Taonsip Boeng isolated finds N 535 950 9623 350 
EVH Piklinlumfe Boeng isolated pottery sherd N 528 850 9625 950 
EVI Piklinkamu Boeng isolated pottery sherd N 534 ??? 9624 ??? 
EVJ Matansalnapaket Boeng isolated pottery sherd N 534 950 9623 950 
EVK Amfabubis Boeng isolated pestle fragment N 529 350 9626 050 
EVL Lundan Boeng isolated stone club N 535 750 9623 500 
EVM Anis Boeng isolated shell adze N 536 250 9623 650 
EVN Olmat Boeng open artefact scatter N 536 900 9623 950 
EVO Palangampisi Boeng isolated stone adze fragment N NR. NR. 
EVP Luangki Boeng isolated stone artefact N 535 750 9623 950 
EVQ Batkon Boeng isolated stone artefact N 535 250 9623 900 
 
 
 Table 3.2 Tanga: Total archaeological site types (recorded in 1999, 2001 & 2003)  
SITE TYPE TOTAL
 open artefact scatter 26
 open artefact scatter / midden 1
 open artefact scatter / stone walls  2
 stone wall 1
 cave w/ art 1
 cave w/ deposit 2
 cave w/ deposit & art 2
 cave w/ potential deposit & art 1
 overhang w/ art 1
 overhang w/ deposit & art 1
 shelter w/ deposit 1
 cliff w/ art 1
 standing stone 3
 stone mortar 3
 stone mortar / bowl 1
 stone mortar? 1
 grinding slabs 2
 isolated finds 1
 isolated pestle fragment 1
 isolated pottery sherd 4
 isolated shell adze 2
 isolated shell adze fragment 2
 isolated stone abrader 1
 isolated stone adze 2
 isolated stone adze fragment 1
 isolated stone artefact 2
 isolated stone club 3
 isolated stone club fragment 1
Total 70
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 Table 3.4 ETM – Angkitkita: Numbers of main artefact types by unit  
UNIT PLAIN 
BODY 
SHERDS
DIAG 
SHERDS 
DECO 
SHERDS
OBSIDIAN RED
OCHRE
STONE 
ADZES 
ANVIL/ 
POLISHING 
PEBBLES 
ABRADER SLING-
STONE 
FLAKED
CHERT
I 208 20 8 109 5 1   
I-II 10 4 15 2    
II 233 33 8 219 10 2 1 1  1
II-III 3061 527 110 581 32 8 11 3 1 1
III 559 85 15 54 1 1   
IV 31 4 2 15  1  
Total 4102 673 143 993 50 12 13 4 1 2
NB: ‘Diag’ (diagnostic) total includes 143 ‘Deco’ (decorated) sherds 
 
Table 3.5 ETM – Angkitkita: Number, weight (g), average weight (g) & densities of plain body & diagnostic sherds by 
test square 
SQUARE   PLAIN BODY
SHERDS
DIAGNOSTIC 
SHERDS 
TOTAL 
SHERDS
VOL. DEPOSIT
(M3)
NO./M3 WT (G)/M3 
1A No. 351 82 433 1.03 420 1443.8 
 Wt.  1005.2 481.9 1487.1   
 Av. wt.   3.4 5.9 3.4    
1B No. 223 37 260 0.80 325 1075.3 
 Wt.   610.8 249.4 860.2   
 Av. wt.   3.1 6.7 3.3    
2 No. 226 38 264 1.00 264 767.8 
 Wt.   554.5 213.3 767.8   
 Av. wt.  2.6 5.6 2.9    
3A No. 1377 182 1559 1.20 1299 2482.1 
 Wt.  2229.3 749.2 2978.5   
 Av. wt.  2.1 4.1 1.9    
3 No. 726 119 845 1.30 650 1536.6 
 Wt.   1502.4 495.2 1997.6   
 Av. wt.   2.3 4.2 2.4    
3B No. 1186 212 1398 1.30 1075 2296.8 
 Wt.   2180.5 805.4 2985.9   
 Av. wt.   2.5 3.8 2.1    
4 No. 5 1 6 0.50 12 50.0 
 Wt.   19.3 5.7 25.0   
 Av. wt.   3.9 5.7 4.2    
5 No. 8 2 10 0.56 18 70.2 
 Wt.   19.9 19.4 39.3   
 Av. wt.  2.5 9.7 3.9    
Total No.  4102 673 4775 7.69 621 1448.8 
Total Wt (g) 8121.9 3019.5 11141.4   
Total Av. Wt. (g) 2.5 4.5 2.3   
NB: Diagnostic category includes all decorated sherds 
 
 
 Table 3.6 ETM – Angkitkita: Number, weight (g) & average weight (g) of plain body sherds by unit & sherd size (cm) 
     SIZE (CM)    
UNIT   <2 2–4 4–6 6> TOTAL 
I No. (%) 135 (64.9) 68 (32.7) 5 (2.4)  208 (100) 
  Wt.   138.3 244.5 81.3 464.1 
  Av. wt.   1.1 3.6 16.3 2.3 
I-II No. (%) 9 (90) 1 (10)   10 (100) 
  Wt.   5.1 1.8 6.9 
  Av. wt.  0.6 1.8 0.7 
II No. (%) 168 (72.1) 62 (26.6) 2 (0.9) 1 (0.4) 233 (100) 
  Wt.  126.8 206.4 19.4 35.8 388.4 
  Av. wt.  1.0 3.3 9.7 35.8 2.0 
II-III No. (%) 2162 (70.6) 804 (26.3) 80 (2.6) 15 (0.5) 3061 (100) 
  Wt.  1655.0 2921.6 1048.1 450.9 6075.6 
  Av. wt.   1.1 3.8 13.1 34.7 2.6 
III No. (%) 299 (53.5) 229 (41.0) 28 (5.0) 3 (0.5) 559 (100) 
  Wt.   208.4 590.9 304.0 37.0 1140.3 
  Av. wt.  0.9 2.6 11.3 12.3 2.4 
IV No. (%) 16 (51.6) 15 (48.4)   31 (100) 
  Wt.   14.7 31.9 46.6 
  Av. wt.   0.9 2.1 1.5 
Total No. (%)   2789 (68.0) 1179 (28.7) 115 (2.8) 19 (0.5) 4102 (100) 
Total Wt. (g) 2148.3 3997.1 1452.8 523.7 8121.9 
Total Av. Wt. (g) 1.1 3.5 12.7 30.8 2.5 
Table 3.7 ETM – Angkitkita: Number, weight (g) & average weight (g) of diagnostic sherds (including decorated) by unit 
& sherd size (cm) 
      SIZE (CM)   
UNIT   <2 2–4 4–6 6> TOTAL
I No. (%) 6 (30.0) 13 (65.0) 1 (5.0)  20 (100)
  Wt.   6.9 59.3 12.9 79.1
  Av. wt.  1.2 4.6 12.9 4.0
I-II No. (%) 3 (75.0) 1 (25.0)   4 (100)
  Wt.   1.2 4.7 5.9
  Av. wt.  0.4 4.7 1.5
II No. (%) 11 (33.3) 16 (48.5) 5 (15.2) 1 (3.0) 33 (100)
  Wt.  14.6 76.6 60.1 25.2 176.5
  Av. wt.  1.3 4.8 12.0 25.2 5.3
II-III No. (%) 192 (36.4) 263 (50.0) 65 (12.3) 7 (1.3) 527 (100)
  Wt.   157.3 1130.8 827.6 244.6 2360.3
  Av. wt.   0.8 4.3 12.7 34.9 4.5
III No. (%) 36 (42.2) 37 (43.5) 9 (10.6) 3 (3.5) 85 (100)
  Wt.   25.5 163.8 101.6 76.2 367.1
  Av. wt.   0.7 4.4 11.3 25.4 4.3
IV No. (%) 1 (25.0) 1 (25.0) 2 (50.0)  4 (100)
  Wt.  0.5 4.8 25.3 30.6
  Av. wt.  0.5 4.8 12.7 7.7
Total No. (%) 249 (37.0) 331 (49.2) 82 (12.2) 11 (1.6) 673 (100)
Total Wt. (g) 206.0 1440.0 1027.5 346.0 3019.5
Total Av. Wt. (g) 0.8 4.4 12.5 31.5 4.5
 Table 3.8 ETM – Angkitkita: Total number, weight (g), average weight (g) & density of obsidian by test square 
SQUARE NO. WT. (G) AV. WT. (G) NO./M3 WT. (G)/M3 
1A 66 27.0 0.4 64 26.2 
1B 45 21.8 0.5 56 27.3 
2 86 27.0 0.3 86 27.0 
3A 230 53.3 0.2 192 44.4 
3 135 38.7 0.3 104 29.8 
3B 394 109.0 0.3 303 83.8 
4 20 3.9 0.2 40 7.8 
5 17 1.8 0.1 30 3.2 
Total 993 282.5 0.3 129 36.7 
 
 
Table 3.9 ETM – Angkitkita: Form characteristics of excavated stone adzes & adze fragments 
STONE ADZE FORM      BUTT FORM       
CUTTING EDGE X-SECTION SIDE ANGLE BLUNT/FLAT ROUNDED 
POINTED/ 
ROUNDED POINT IND TOTAL
straight oval parallel   1     1
    sub-triangular   1   1
    triangular    1  1
curved oval sub-triangular 1   1   2
    sub-triangular?     1 1
    triangular    1  1
  planilateral sub-triangular 2 1     3
  planoconvex triangular     1   1
IND planoconvex sub-triangular 1       1
Total     4 3 4 1 12
NB: IND=indeterminate (cutting edge or butt fragment only) 
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 Table 3.12 ETM – Angkitkita: Weights (g) of bone by unit & type (Family) 
UNIT FISH SUIDAE CHELONIIDAE PHALANGERIDAE CANIDAE MURIDAE CHIROPTERA SCINCIDAE
I 19.27 44.78 0.16 0.31 0.01
I-II 1.53 0.15
II 12.28 6.26 0.03
II-III 79.51 46.43 13.55 0.35
III 64.77 1.92 0.35 0.86 0.1 0.02
IV 3.11 0.26
Total 180.47 99.80 13.90 1.40 0.31 0.1 0.02 0.01
Table 3.13 ETM – Angkitkita: Radiocarbon determinations 
LAB. CODE PROVENANCE METHOD MATERIAL CRA bp δ 13C CAL AGE BP¹ 
(1σ) 
CAL AGE BP 
(2σ) 
ANU-12147 Sq. 3B, Unit II, 
Spit 4 
conv. dispersed 
charcoal 
1230±140 -24.0* 1290–1050 (0.912) 
1030–1000 (0.088) 
 
 
1400–900 (0.987) 
860–830 (0.010) 
810–800 (0.003) 
ANU-11608 Sq. 3, Unit II-III, 
Spit 6 
conv. dispersed 
charcoal 
1830±100 -26.2 1880–1690 (0.844) 
1670–1630 (0.156) 
 
1990–1960 (0.021) 
1950–1540 (0.979) 
 
ANU-12075 Sq. 3A, Unit II-
III, Spit 7 
conv. in situ 
charcoal 
2190±70 -24.0* 2310–2130 (1.000) 
 
 
2340–2040 (0.978) 
2020–2010 (0.022) 
ANU-11609 Sq. 3, Unit II-III, 
Spit 8 
conv. dispersed 
charcoal 
2260±100 -25.0 2360–2120 (1.000) 
 
 
2690–2640 (0.029)  
2610–2600 (0.008)  
2500–1990 (0.963) 
 
ANU-11793 Sq. 1B, Unit II-
III, Spit 4 
conv. dispersed 
charcoal 
2330±140 -25.9 2690–2640 (0.120) 
2610–2600 (0.037) 
2500–2290 (0.554) 
2280–2150 (0.289) 
 
2740–2040 (0.998) 
2020–2010 (0.001) 
 
 
 
ANU-11605 Sq. 1A, Unit II-
III, Spit 5 
conv. dispersed 
charcoal 
1940±70 -25.8 1990–1960 (0.119) 
1950–1820 (0.881) 
 
2050–1710 (1.000) 
 
ANU-11607 Sq. 1B, Unit II-
III, Spit 6 
conv. in situ 
charcoal 
2250±80 -24.0* 2340–2290 (0.301) 
2270–2150 (0.699) 
 
2460–2390 (0.036) 
2370–2040 (0.955) 
2020–2010 (0.009) 
 
ANU-12144 Sq. 2, Unit IV, 
Spit 10A 
conv. dispersed 
charcoal 
2900±90 -24.0* 3210–3190 (0.062) 
3160–2930 (0.932) 
2900–2900 (0.006) 
 
3330–3290 (0.029) 
3270–2840 (0.959) 
2820–2800 (0.012) 
pooled mean 
(same at 95%) 
Unit II-III  
(ANU-12075, 
ANU-11609,  
ANU-11793, 
ANU-11607)  
 
 charcoal 2236±44  2330–2300 (0.265) 
2250–2180 (0.632) 
2170–2160 (0.103) 
 
2340–2150 (1.000) 
pooled mean 
(same at 95%) 
Unit II-III 
interface? 
(ANU-11605, 
ANU-11608) 
 charcoal 1904±57  1920–1910 (0.081) 
1900–1810 (0.749) 
1800–1780 (0.091) 
1760–1740 (0.079) 
 
1990–1980 (0.011) 
1970–1960 (0.016) 
1950–1710 (0.973) 
 
 
* estimated 
¹ All radiocarbon determinations calibrated using the CALIB Radiocarbon Calibration Program (Rev 5.0.1) (Stuiver & Reimer 1986–2005), & the 
Atmospheric Calibration Curve intcal04.14c (Reimer et al. 2004); all calibrated ages rounded to the nearest decade 
 Table 3.14 EUV – Lifafaesing: Square 2, conventional radiocarbon & AMS determinations 
LAB. CODE PROVENANCE METHOD MATERIAL CRA bp δ 13C ∆ R CAL AGE BP¹ 
(1σ) 
CAL AGE BP 
(2σ) 
ANU-12143  Sq.2, Unit II, 
Spit 2 
conv. T. setosus 2350±60 0.0‡ 23±116# 
-69±51** 
2120–1800 (1.000) 
2150–1940 (1.000) 
 
2290–1650 (1.000) 
2280–1880 (1.000) 
ANU-12077 Sq.2, Unit III, 
Spit 5 
conv. in situ 
charcoal 
1020±120 -24.0‡  1060–1020 (0.123) 
1020–790 (0.877) 
 
1220–1220 (0.003) 
1180–690 (0.997) 
ANU-12076  Sq.2, Unit V, 
Spit 8 
conv. dispersed 
charcoal 
1060±110 -24.0‡  1170–1160 (0.005) 
1120–1110 (0.034) 
1090–900 (0.800) 
870–830 (0.119) 
810–800 (0.042) 
 
1240–1200 (0.027) 
1180–740 (0.973) 
 
ANU-12146 Sq.2, Unit VI, 
Spit 10 
conv. dispersed 
charcoal 
2070±130 -24.0‡  2300–2260 (0.106) 
2160–1880 (0.894) 
 
2340–1770 (0.988) 
1760–1740 (0.012) 
Wk-14864 Sq.2, Unit VI, 
Spit 13 
AMS in situ & 
dispersed 
charcoal 
2120±37 -24.7  2150–2040 (0.987) 
2020–2010 (0.013) 
 
2300–2250 (0.095) 
2180–2170 (0.002) 
2160–1990 (0.903) 
 
ANU-12073 Sq.2, Unit VI, 
Spit 14 
AMS in situ 
charcoal 
2500±240 -24.0‡  2860–2310 (0.981) 
2230–2210 (0.019) 
 
3200–3190 (0.004) 
3160–1990 (0.996) 
1960–1950 (0.001) 
 
pooled mean 
(same at 
95%) 
Units III & V 
(ANU-12076, 
ANU-12077) 
 charcoal 1042±81   1060–910 (0.893) 
850–830 (0.089) 
810–800 (0.018) 
 
1170–1160 (0.012) 
1150–780 (0.988) 
pooled mean 
(same at 
95%) 
Unit VI 
(ANU-12146, 
Wk-14864) 
 charcoal 2116±36   2150–2040 (1.000) 
 
2300–2260 (0.065) 
2160–1990 (0.935) 
‡ estimated 
# Melele Cave, Babase Island (Anir) (Summerhayes & Petchey in prep.) 
** Kamgot (ERA), Babase Island (Anir) (Summerhayes & Petchey in prep.) 
¹ All radiocarbon determinations calibrated using the CALIB Radiocarbon Calibration Program (Rev 5.0.1) (Stuiver & Reimer 1986–2005), the 
Atmospheric Calibration Curve intcal04.14c (Reimer et al. 2004) for charcoal, the marine calibration data set (marine04.14c, Hughen et al. 
2004) for marine shell, the indicated ∆R value, & a laboratory error value of 1; all calibrated ages rounded to the nearest decade; ranges with 
the greatest relative area under the probability distribution are in bold 
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 Table 3.16 EUV – Lifafaesing: Square 2, Unit V? & VI, numbers of main artefact types 
UNIT PLAIN BODY 
SHERDS
DIAGNOSTIC 
SHERDS 
OBSIDIAN STONE
ADZE
FISH-HOOK 
V?  6 1  
VI 11 3 30 1 
Total 11 3 36 1 1 
 
Table 3.17 EUV – Lifafaesing: Square 2, Unit VI, number, weight (g), average weight (g) & densities of plain body & 
diagnostic sherds 
UNIT 
 
PLAIN BODY 
SHERDS 
DIAGNOSTIC
SHERDS
TOTAL 
SHERDS
VOL. 
DEPOSIT (M3)
NO./M3 WT (G)/M3
 VI No. 11 3 14 0.214 65 107.0
 Wt. (g) 12.2 10.7 22.9  
 Av. wt. (g) 1.1 3.6 1.5  
 
Table 3.18 EUV – Lifafaesing: Square 2, Unit VI, total number, weight (g), average weight (g) & density of obsidian  
UNIT NO. WT. (G) AV. WT. (G) NO./M3 WT (G)/M3
 VI 30 5.8 0.2 70 27.1
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 Table 3.20 EUV – Lifafaesing: Square 2, Units V? & VI, distribution of bone by type (Family)  
UNIT SPIT PHALANGERIDAE MURIDAE CHIROPTERA REPTILE FISH TOTAL 
V? 9   0.04 0.45 4.23 4.72 
VI 9 0.17 0.17   3.92 4.26 
 10 0.39 0.31 0.08  9.39 10.17 
 11  0.05   11.06 11.11 
 12     5.61 5.61 
 13 0.74 0.10   2.13 2.97 
 14 2.09 0.15   1.64 3.88 
  15 4.28    0.48 4.76 
Total  7.67 0.78 0.12 0.45 38.46 47.48 
 
 
Table 3.21 Comparison of Angkitkita (ETM) & Lifafaesing (EUV) site chronology 
CHRONOLOGY ANGKITKITA LIFAFAESING
Reoccupation: Late Prehistoric Late Prehistoric
 ca. 1300–1050 cal BP ca. 1100–900 cal BP
× hiatus 
Main occupation phase: ‘Transition’ ‘Transition’
 ca. 2250–2150 cal BP ca. 2150–2050 cal BP
× hiatus 
Initial occupation: ‘Early-Middle’ Lapita ‘Middle-Late’ Lapita
 ca. 3150–2950 cal BP ca. 2850–2300 cal BP
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Table 5.1 Tanga: Temper groups identified in surface & excavated ceramic assemblages 
CODE TEMPER GROUP 
A Calcareous—mostly reef detritus, occ. w/ minor felsic & ferromagnesian minerals 
B Crushed gabbro—extremely angular, coarse, sand-sized lithic fragments of intrusive gabbro from 
deliberate crushing, predominately clinopyroxene & plagioclase feldspar (incl. andesine), 
w/ minor hornblende (edenite or ferrihornblende), opaque iron oxides (titanian 
magnetite), & alkali feldspar (anorthoclase) 
C1 Feldspathic-rich stream sand—dominant plagioclase feldspar (74%1, incl. oligoclase), w/ 
subordinate clinopyroxene (13%, aegirine-augite) & opaques (7%, titanian magnetite) & 
scattered flakes of biotite mica 
C2 As per C1, w/ no apparent biotite (could be sampling error) 
D1 Clinopyroxene-rich beach placer—dominant aegirine-augite w/ subordinate titanian magnetite 
D2 Mixed clinopyroxene-opaque beach placer—roughly equal quantities of aegirine-augite & titanian 
magnetite, some w/ minor calcareous grains 
D3 Opaque-rich beach placer—dominant titanian magnetite w/ minor clinopyroxene (diopside & 
aegirine-augite) 
E Hybrid microlitic-lithic beach sand—dominant microlitic (plagioclase microlites) volcanic rock 
fragments (42%), w/ subordinate felsitic to vitric (glassy) volcanic rock fragments (24%, a 
microcrystalline mosaic of both k-feldspar (orthoclase), plagioclase feldspar (22%, albite), 
& quartz), plagioclase feldspar grains (labradorite & bytownite), & minor clinopyroxene 
(aegirine-augite), quartz, opaques (incl. Ti-rich titanian magnetite), & calcareous grains 
F Hybrid vitric-lithic, hornblende-bearing beach sand—dominant vitric (glassy) volcanic rock 
fragments (55%), w/ subordinate feldspar grains (22%, incl. labradorite, oligoclase, 
andesine & anorthoclase), & minor clinopyroxene (4%, augite), hornblende (5%, edenite 
or ferrihornblende), opaques (5%, incl. Ti-rich titanian magnetite), microlitic & felsitic 
volcanic rock fragments, quartz, & calcareous grains 
G Feldspathic-rich, pyroxenic-hornblendic beach sand—dominant plagioclase (51%, incl. oligoclase), 
w/ subordinate volcanic rock fragments (20%), clinopyroxene (12%, aegirine-augite & 
diopside) & opaques (8%, titanian magnetite & ilmenite), minor hornblende (8%), & traces 
of biotite 
H Lithic-rich beach sand—dominant volcanic rock fragments, w/ subordinate ferromagnesian minerals 
(clinopyroxene & opaques), minor plagioclase, & traces of biotite2 
NB:  
1 Percentages are mean frequencies based on combined counts from sherds from both Angkitkita & other surface sites on Tanga 
2 Temper group ‘H’ is represented by only 10 sherds (including ETS63) from the limited test excavation of Matangkipit (no finds in situ) 
 
 Table 5.2 ETM – Angkitkita: Representation of temper groups by count & unit in combined plain & diagnostic sherds all 
squares 
UNIT A C1 C2 D1 D2 D3 E F G UNID TOTAL %
I 189 1 6 5 3 10 3 2 219 5.5
I-II 14    14 0.4
II 3 209  1 3 2 2 5 2 1 228 5.7
II-III 15 2676 4 8 10 11 41 44 92 2 2903 73.1
III 2 526 1 1 1 2 19 3 6 1 562 14.2
IV 33  4 2 2 2 43 1.1
Total 20 3647 6 10 20 24 67 64 105 6 3969 100.0
% 0.5 91.9 0.2 0.3 0.5 0.6 1.7 1.6 2.6 0.2 100.0
 
Table 5.3 ETM – Angkitkita: Representation of temper groups by weight (g) & unit in combined plain & diagnostic 
sherds all squares 
UNIT A C1 C2 D1 D2 D3 E F G UNID TOTAL % 
I  465.2   13.9 13.1 13.3 11.4 20.7 5.6 543.2 4.9 
I-II  12.8        12.8 0.1 
II 17.2 522.9  2.4 4.0 3.4 3.4 8.8 2.7 0.1 564.9 5.1 
II-III 45.2 7437.1 6.4 12.0 59.9 56.1 71.1 82.7 664.7 0.7 8435.9 75.7 
III 3.6 1316.4 0.8 0.7 0.4 10.8 67.7 9.6 18.8 1.3 1430.1 12.8 
IV  109.1    22.3 1.1 10.8 11.2  154.5 1.4 
Total 66.0 9863.5 7.2 15.1 78.2 105.7 156.6 123.3 718.1 7.7 11141.4 100.0 
%  0.6 88.5 0.1 0.1 0.7 0.9 1.4 1.1 6.4 0.1 100.0  
 
Table 5.4 ETM – Angkitkita: Distribution of temper groups in plain body sherds by excavated square & unit 
        TEMPER GROUP        
SQ. UNIT A C1 C2 D1 D2 D3 E F G UNID  TOTAL
1A II 1 18    1         20
  II-III 1 285  3   4 2 1 1 297
  III  25    1 1  27
  IV  6    1  7
1B II  7        1      8
  II-III  179  3 4  1 11  198
  III  16  1    17
2 I  129    1 2 3 9 1 1 146
  II 2 13  1 1 3  20
  II-III 10 20  1 3 3 6  43
  III 1 9   2   12
  IV  3   2   5
3 I  12           1   13
  II  21    1   22
  II-III  414    12  11  437
  III  221    8  4 2 235
  IV  15    2  2  19
3A I  20    1 1       22
  II  75  1   1 1 78
  II-III  1003 4 1  18 10 1  1037
  III  226 1   8   235
  IV  5      5
3B I  14              14
  I-II  10      10
  II  83  1 1   85
  II-III  903 1 1 6 6 6 125 1 1049
  III  26  1    1  28
4 I  4      1       5
5 I  6    2         8
Total   15 3768 6 9 17 19 65 50 147 6 4102
 
 
Table 5.5 ETM – Angkitkita: Distribution of temper groups in diagnostic sherds by excavated square & unit 
        TEMPER GROUP        
SQ. UNIT A C1 D1 D2 D3 E F G TOTAL
1A II   11           11
  II-III   62 1  2 1  66
  III   5     5
1B II-III   33       1   34
  III   3     3
2 I   13  1 1   1   16
  II 1 1     2
  II-III 4 8 1 1    14
  III 1    1  2
  IV   1  2  1  4
3 II   3           3
  II-III   85  1 1  87
  III   27  2   29
3A II   8       1 2 11
  II-III   129  1  1  131
  III   35    1 36
  IV   3     3
3B I-II   4           4
  II   6     6
  II-III   187   6 2 195
  III   6   1  7
4 I   1           1
5 I      1      1 2
Total   6 631 1 3 5 5 15 6 672
NB: the temper in one sherd could not be accurately identified 
 
Table 5.6 Tanga surface: Representation of temper groups by sherd count 
      TEMPER GROUP        
SITE NAME A B C1 C2 D1 D2 D3 E F G TOTAL
ERP Matampul        6 11   1  18
ETE Baba   26    3 4 33
ETF Ansingsing   5  4 5 1 2 17
ETI Ambutu   44 1  1  46
ETK Warambulut   15    3 18
ETL Salkangkinit 1 27   3  7 38
ETM Angkitkita   25 1  1 1 28
ETR Nonu   3 4 2  5 14
ETS Matangkipit   8 1 3 17 31 1 2 63
ETU Waradan   17  4 5  1 27
ETV Sautam   8    3 11
ETX Matantuba   3   2  1 5 11
ETY Put Plantation   20  2  1 23
ETZ Amfuli   50  7  57
EUA Salkangkis   113    1 114
EUN Fang   4    2 6
EUV Lifafaesing   1   1 2
EUX Matambek   1 7 1   1 10
EVD Matansalnapolpol      1 1
EVJ Matansalnapaket     1  1
Total  1 1 373 7 7 45 57 4 6 37 538
%  0.2 0.2 69.3 1.3 1.3 8.4 10.6 0.7 1.1 6.9 100.0
 
 
    Table 5.7 ETM – Angkitkita: SEM-EDXA mineral analyses and identifications from a sample of sherds in each temper group
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 Cr MnO FeO Mineral Temper 
Grp
ETM166-1^ 0.54 2.50 1.32 0.26 -0.03 -0.02 0.07 5.01 na 1.18 82.26 titanian magnetite C1
ETM166-2 8.43 -0.01 22.29 63.31 -0.09 1.25 3.66 0.16 na -0.02 0.48 oligoclase C1
ETM166-3 0.63 2.44 1.27 0.31 0.04 0.06 -0.03 4.61 na 0.80 82.32 titanian magnetite C1
ETM167-1 0.30 15.09 3.27 51.47 0.19 0.03 23.39 0.37 na 0.33 6.51 augite D1 
ETM167-2 0.01 4.00 6.88 0.17 -0.05 0.03 0.01 5.57 na 0.85 74.99 titanian magnetite D1 
ETM168-1 0.28 13.94 3.62 50.82 -0.03 0.07 21.93 0.63 0.18 0.23 7.85 augite D1 
ETM168-2 0.04 2.64 3.08 0.18 -0.07 -0.05 0.00 8.40 0.12 0.67 76.94 titanian magnetite D1 
ETM441-1 0.12 0.24 1.14 0.24 0.00 -0.02 0.05 13.48 0.14 0.51 77.52 Ti-rich titanian magnetite E
ETM441-2 4.16 -0.01 18.93 66.41 -0.03 10.14 0.49 0.04 -0.03 -0.03 0.32 orthoclase E
ETM441-3 3.41 6.50 15.13 46.81 0.35 0.40 6.39 1.37 -0.02 0.56 14.30 ferrobarroisite* E
ETM441-4 0.09 2.47 4.11 0.20 0.06 -0.03 0.01 13.26 0.21 0.85 71.05 Ti-rich titanian magnetite E
ETM441-8 0.22 14.97 3.60 50.61 -0.08 0.01 19.87 0.62 0.26 0.19 8.80 augite E
ETM477-1 0.13 0.28 12.11 6.65 0.88 0.05 0.32 0.39 na 0.02 66.53 Unid. (ferric oxide?) E
ETM477-2 10.62 0.00 20.17 67.53 0.05 0.13 0.94 -0.08 na 0.00 0.29 albite E
ETM477-3 1.95 0.10 17.87 64.98 -0.03 12.93 0.03 0.03 na 0.05 0.77 orthoclase E
ETM539-1 0.81 12.31 2.89 51.46 -0.05 0.07 22.67 0.48 na 0.23 9.15 augite E
ETM539-2 2.54 0.72 18.76 56.75 0.61 9.20 2.36 0.55 na 0.06 3.45 Unid. (chlorite?) E
ETM539-3 0.09 -0.03 1.22 98.63 -0.12 -0.03 0.12 0.13 na -0.05 1.18 quartz E
ETM539-4 -0.01 0.19 8.59 8.97 1.43 0.00 0.55 0.33 na -0.03 62.86 Unid. (ferric oxide?) E
ETM615-1 0.50 12.98 5.21 49.95 0.09 -0.01 23.25 0.67 -0.05 0.35 8.14 augite D1 
ETM615-2 0.09 1.19 1.59 0.28 -0.10 0.05 0.08 7.72 0.12 0.65 82.14 titanian magnetite D1 
ETM670-1 8.35 0.04 20.32 69.01 0.03 0.50 2.67 0.13 na -0.01 0.56 oligoclase F
ETM670-2 -0.02 2.81 16.55 31.81 1.05 -0.01 20.48 -0.15 na 0.08 19.65 Unid. (epidote group?) F
ETM670-3 -0.04 0.09 21.99 37.66 0.08 0.04 22.90 0.14 na 0.05 13.22 Unid. (epidote group?) F
ETM670-4 0.04 0.91 15.73 8.28 1.76 0.07 0.45 0.22 na 0.94 58.75 Unid. F
ETM671-1 0.58 13.83 4.14 50.82 0.08 0.04 23.07 0.49 -0.06 0.09 7.71 augite D2
ETM671-2 0.65 12.36 6.50 48.52 -0.02 0.04 22.70 0.99 0.03 0.13 8.66 augite* D2
ETM671-3 0.44 4.61 7.71 0.12 0.02 0.02 -0.02 4.89 0.05 0.92 75.05 titanian magnetite D2
ETM718-4 0.01 0.18 7.54 5.84 33.01 0.14 40.36 0.11 na -0.05 2.06 Unid. (apatite group?) C1
ETM738-1 0.14 3.76 7.28 0.25 0.00 0.05 0.00 6.49 na 0.86 72.39 titanian magnetite C1
ETM738-2 8.32 0.00 22.42 62.06 0.00 1.20 3.56 0.19 na 0.03 0.84 oligoclase C1
ETM738-3 7.83 0.00 23.87 60.35 0.05 0.75 5.00 0.01 na 0.05 0.65 oligoclase C1
ETM738-4 0.12 2.96 5.08 0.17 0.01 0.03 0.12 6.25 na 1.27 73.98 titanian magnetite C1
ETM738-5 7.82 0.00 23.88 60.17 0.00 0.90 5.12 0.00 na 0.00 0.57 oligoclase C1
ETM750-1 0.26 2.29 1.22 0.13 0.05 0.00 0.03 5.06 na 1.10 82.04 titanian magnetite C1
ETM750-2 8.79 0.04 21.74 63.13 -0.10 1.39 3.44 0.01 na 0.01 0.36 oligoclase C1
ETM750-3 0.64 12.45 5.48 48.30 0.05 0.07 22.43 0.73 na 0.35 8.56 augite C1
ETM757-1 0.24 1.21 1.16 0.23 0.01 0.02 0.02 5.85 na 0.59 78.38 titanian magnetite G
ETM757-2 0.13 2.54 2.63 0.18 0.00 0.00 0.04 5.56 na 0.79 73.28 titanian magnetite G
ETM757-3 0.46 13.03 5.38 47.02 0.00 0.04 21.54 0.79 na 0.12 7.30 augite G
ETM757-4 0.25 1.61 2.71 0.21 0.06 0.00 0.10 6.11 na 0.74 76.02 titanian magnetite G
ETM757-5 8.52 0.00 22.35 60.78 0.00 0.94 3.61 0.04 na 0.10 0.40 oligoclase G
ETM758-1 0.26 2.24 1.33 0.21 0.00 0.01 0.05 4.55 na 0.88 80.30 titanian magnetite C1
ETM758-2 8.71 0.00 21.69 62.54 0.00 1.39 2.97 0.06 na 0.05 0.47 oligoclase C1
ETM758-3 0.19 1.75 0.31 0.16 0.00 0.00 0.06 24.82 na 0.36 64.14 Ti-rich titanian magnetite C1
ETM758-4 8.01 0.05 18.47 51.07 0.00 1.01 2.23 0.00 na 0.02 0.28 oligoclase C1
ETM758-5 0.20 2.37 1.28 0.14 0.00 0.04 0.05 4.46 na 1.01 82.09 titanian magnetite C1
ETM783-7 4.65 1.14 17.71 51.42 0.55 1.87 5.40 1.22 na 0.34 11.20 Unid. (chlorite?) F
ETM902-1 5.79 0.12 5.66 83.07 0.32 0.37 0.30 0.39 na 0.02 0.91 altered quartz? oligoclase? C1
ETM922-1 5.69 0.12 26.41 55.90 0.07 0.39 9.68 -0.07 na -0.11 1.06 andesine A
ETM922-2 -0.21 0.13 3.30 2.95 0.44 0.05 0.19 87.95 na 0.06 0.87 rutile A
ETM928-6 0.19 1.71 0.46 0.11 0.00 0.02 0.00 25.73 na 0.40 65.15 Ti-rich titanian magnetite F
ETM929-4 0.17 3.99 6.89 0.12 0.07 0.02 0.02 6.44 na 0.58 71.10 titanian magnetite D2
ETM931-1 0.22 2.34 1.18 0.16 0.10 0.03 0.09 4.43 na 1.01 79.53 titanian magnetite C1
ETM931-16 0.16 2.24 1.24 0.21 0.02 0.00 0.02 4.31 na 0.93 76.73 titanian magnetite C1
ETM931-2 7.95 0.02 22.57 61.02 0.00 1.19 3.89 0.06 na 0.01 0.59 oligoclase C1
ETM931-3 0.20 4.45 8.23 0.22 0.00 0.00 0.20 4.36 na 7.00 69.94 titanian magnetite C1
ETM931-4 0.74 15.06 1.59 51.27 0.00 0.05 21.30 0.37 na 0.49 5.53 augite C1
ETM931-5 0.05 3.47 6.11 0.19 0.08 0.10 0.00 6.59 na 0.69 71.35 titanian magnetite C1
ETM933-1 0.00 1.33 2.43 0.00 0.00 0.00 0.00 5.40 na 1.33 76.83 titanian magnetite A
ETM933-14 0.13 0.42 12.97 14.37 0.98 0.00 0.81 0.40 na 0.43 55.42 Unid. (ferric oxide?) A
ETM933-15 0.10 0.62 21.90 14.23 2.34 0.08 1.89 0.20 na 11.84 13.68 Unid. A
ETM934-1 0.34 2.41 1.25 0.12 0.00 0.00 0.00 4.49 na 0.82 80.23 titanian magnetite A
                                       Table 5.7 (cont.)
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 Cr MnO FeO Mineral Temper 
Grp
ETM934-2 0.44 2.28 1.34 0.20 0.00 0.00 0.00 4.65 na 0.99 78.36 titanian magnetite A
ETM934-3 0.03 3.91 7.40 0.23 0.00 0.03 0.04 5.18 na 0.49 70.61 titanian magnetite A
ETM934-5 7.91 0.03 23.55 60.49 0.00 0.96 4.51 0.10 na 0.00 0.58 oligoclase A
ETM934-6 7.95 0.00 22.31 61.00 0.00 0.94 3.88 0.18 na 0.00 0.42 oligoclase A
ETM969-1 0.17 2.35 1.20 0.18 -0.09 -0.05 0.04 4.84 na 1.00 82.29 titanian magnetite C1
ETM969-2 7.48 0.00 24.43 60.34 -0.18 0.75 6.26 0.13 na 0.00 0.23 oligoclase C1
ETM985-1 0.03 0.00 0.06 99.78 -0.11 0.01 -0.09 0.04 na 0.02 0.08 quartz F
ETM985-2 0.51 15.08 1.40 52.99 0.04 0.03 20.41 0.41 na 0.48 9.04 augite* F
ETM985-3 6.16 0.04 26.75 56.65 0.04 0.30 9.36 0.01 na -0.05 0.62 andesine F
ETM985-4 1.52 12.05 9.70 44.66 0.11 0.60 11.35 1.13 na 0.48 16.16 edenite (or ferrihornblende)* F
ETM985-5 1.74 14.18 7.74 46.03 -0.12 0.66 11.03 1.76 na 0.51 12.64 edenite (or ferrihornblende) F
ETM986-1 0.33 15.57 16.99 37.52 -0.09 5.64 0.62 5.16 na 0.15 9.41 biotite C1
ETM999-1^ -0.12 4.36 7.69 0.11 -0.02 -0.01 -0.02 5.73 na 0.60 74.41 titanian magnetite D3
ETM999-2 0.42 12.59 6.48 48.09 -0.05 0.04 22.73 0.84 na 0.09 8.60 diopside* D3
ETM1003-6 0.11 3.99 7.53 0.24 0.01 0.01 0.01 6.00 na 0.75 74.56 titanian magnetite D3
ETM1199-1 0.80 14.85 1.17 53.01 -0.23 0.03 22.39 0.45 0.33 0.33 6.45 augite* C1
ETM1199-2 8.59 0.07 21.63 63.25 0.02 1.42 3.41 0.05 -0.13 -0.13 0.43 oligoclase C1
ETM1584-1 0.05 1.58 16.31 24.55 0.86 0.24 0.99 0.35 -0.08 -0.08 29.66 Unid (ferrosaponite? garnet grp?) G
ETM1706-1 5.21 0.02 28.19 54.75 -0.10 0.08 10.94 0.08 0 -0.07 0.64 labradorite E
ETM1706-2 1.18 7.71 19.07 37.15 1.96 0.42 1.77 1.03 0.05 0.05 21.85 Unid. (ferrosaponite? garnet grp?) E
ETM1706-3 0.07 1.67 19.31 22.18 4.70 0.34 1.98 0.41 0.15 0.06 36.50 Unid. (ferrosaponite? garnet grp?) E
ETM2495-1 8.21 0.01 22.09 63.28 -0.12 1.18 3.78 0.06 na 0.05 0.51 oligoclase C1
ETM2513-1 -0.26 -0.02 0.16 100.51 -0.01 -0.13 0.08 -0.03 na -0.12 -0.01 quartz E
ETM2513-2 0.03 0.43 18.72 45.98 0.28 -0.01 22.02 0.14 na 0.08 4.14 Unid. (epidote group?) E
ETM2513-3 -0.06 0.72 5.41 6.02 1.38 0.09 0.81 0.40 na 0.01 71.32 Unid. (ferric oxide?) E
ETM2513-4 -0.37 3.55 5.73 0.31 -0.01 -0.01 0.00 6.20 na 0.87 75.85 titanian magnetite E
ETM2871-1 0.02 2.89 23.09 34.86 1.08 0.00 21.34 0.16 0.02 0.16 9.45 Unid. (epidote group?) E
ETM2871-2 0.08 0.04 0.37 99.46 -0.09 0.04 -0.05 0.03 0.02 0.09 0.12 quartz E
ETM2871-3 -0.07 0.31 22.14 37.50 -0.14 -0.01 22.91 0.11 0.15 -0.09 14.05 Unid. (epidote group?) E
ETM2871-6 -0.02 4.09 18.26 10.86 2.30 0.08 0.89 1.25 -0.11 0.16 50.11 Unid. (ferric oxide?) E
ETM2873-1 0.82 14.42 1.68 51.37 0.01 0.04 21.76 0.65 na 0.60 6.24 augite C1
ETM2873-2 0.22 3.14 7.07 0.25 -0.03 0.03 -0.02 6.89 na 0.62 74.66 titanian magnetite C1
ETM3362-4 0.31 1.26 15.24 17.27 2.86 0.30 1.40 1.73 na 0.33 42.92 Unid. (ferric oxide?) E
ETM3362-5 0.19 0.39 0.90 95.78 -0.01 0.33 0.03 0.04 na -0.02 1.45 quartz E
ETM3362-6 0.15 0.76 12.79 9.93 2.60 0.14 0.94 0.49 na -0.01 56.03 Unid. (ferric oxide?) E
ETM3362-7 0.33 2.65 2.57 0.35 0.06 -0.03 0.01 17.94 na 0.47 67.57 Ti-rich titanian magnetite E
ETM3913-1 -0.07 0.57 0.38 0.11 0.00 -0.05 -0.04 27.99 0.05 0.33 65.18 Ti-rich titanian magnetite F
ETM3913-2 5.15 0.07 27.79 55.71 0.12 0.15 10.66 -0.04 -0.05 0.09 0.75 labradorite F
ETM3913-3 1.55 12.41 9.25 45.05 -0.04 0.56 11.27 1.30 0.05 0.33 14.90 edenite (or ferrihornblende) F
ETM3923-1 7.94 0.09 22.09 63.57 -0.07 1.44 3.57 0.12 -0.08 -0.02 0.30 oligoclase C1
ETM3923-2 0.12 3.92 7.34 0.29 0.07 -0.01 0.11 5.66 -0.05 0.73 74.91 titanian magnetite C1
ETM4003-2 0.04 0.30 0.13 0.11 42.85 0.01 53.68 -0.14 na -0.03 0.37 hydroxylapatite C1
ETM4015-1^ 0.55 3.22 4.67 0.21 -0.07 0.02 0.05 6.00 0.10 0.87 75.40 titanian magnetite G
ETM4015-2 0.51 16.00 2.88 52.37 -0.03 -0.02 23.80 0.22 0.27 0.02 4.93 diopside* G
ETM4016-1^ -0.02 3.92 6.32 0.20 -0.02 0.06 0.02 5.71 0.06 0.80 75.90 titanian magnetite D3
ETM4016-2 0.16 17.16 1.17 53.84 0.13 0.05 24.13 0.17 0.49 0.05 3.00 diopside D3
ETM4017-1^ 7.41 -0.04 24.23 60.46 -0.20 0.76 6.01 0.08 -0.14 0.03 0.39 oligoclase C1
ETM4017-2 -0.03 4.21 8.68 0.14 -0.12 0.05 0.03 5.00 0.06 0.52 73.98 titanian magnetite C1
ETM4017-3 0.78 15.49 0.94 53.90 -0.04 -0.01 22.15 0.31 0.03 0.58 5.90 augite C1
ETM4018-1 3.89 -0.06 30.26 51.64 0.07 0.14 13.16 0.09 -0.01 0.10 0.50 labradorite F
ETM4018-2 1.08 11.71 8.52 46.22 0.03 0.38 12.23 0.54 0.08 0.39 16.16 edenite (or ferrihornblende) F
ETM4018-3 9.02 -0.05 19.80 66.78 -0.01 2.33 0.93 0.15 -0.07 -0.03 0.43 anorthoclase F
ETM4763-1 0.00 0.37 13.08 12.46 2.47 0.07 1.16 0.55 -0.01 0.05 50.61 Unid. (ferric oxide?) G
ETM4763-2 0.46 13.90 4.59 50.22 -0.03 0.02 22.77 0.56 -0.09 0.32 6.99 augite G
ETM4763-3 7.55 0.02 22.15 63.10 -0.18 2.17 3.82 0.09 0.13 -0.02 0.61 oligoclase G
ETM4860-1^ 0.55 14.87 3.77 51.01 -0.01 0.04 20.54 0.72 0.06 0.28 8.01 augite* G
ETM4860-2 -0.10 3.09 3.19 0.19 -0.05 0.00 0.07 6.16 -0.04 0.72 77.72 titanian magnetite G
NB:
* = mineral identified by Andy Christy (EMS, ANU)
^ = sherd analysed petrographically by Bill Dickinson (UA).
na = not assayed
  Table 5.8 Tanga surface: SEM-EDXA mineral analyses and identifications from a sample of sherds of different temper groups
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Mineral Temper 
Group
ERP2-1^ 0.55 12.69 5.52 49.01 -0.04 -0.01 22.22 0.69 0.17 8.15 augite D2 
ERP2-2 0.24 2.25 2.29 0.22 -0.05 -0.11 0.02 5.64 1.09 79.62 titanian magnetite D2 
ERP3-1 0.16 4.28 7.30 0.21 -0.01 0.05 -0.08 5.35 0.78 74.20 titanian magnetite D3 
ERP3-2 0.64 12.83 5.58 49.18 0.08 -0.04 22.72 0.90 0.11 7.87 augite D3 
ETE3-1 0.31 12.63 6.68 47.40 -0.13 0.06 22.89 0.87 0.21 7.66 augite G
ETE3-2 0.12 4.39 6.38 0.14 -0.10 0.02 -0.05 5.17 0.61 72.88 titanian magnetite G
ETE5-1 0.02 -0.01 0.04 99.92 -0.06 -0.01 0.00 0.04 0.05 0.07 quartz F 
ETE5-2 0.11 1.77 10.44 8.28 0.29 0.04 1.36 0.19 0.04 54.37 Unid. (ferric oxide?) F 
ETF1-1^ 0.38 0.38 3.05 8.95 0.34 0.02 0.89 0.03 0.45 71.77 Unid. (ferric oxide?) E
ETF1-2 2.06 0.23 32.49 47.13 -0.06 0.09 16.81 0.11 -0.01 0.98 bytownite E
ETF1-3 0.15 0.32 30.19 38.08 0.85 0.33 5.40 0.02 0.13 1.23 Unid. (clay? epidote?) E
ETF1-4 10.85 0.09 19.88 67.62 -0.10 0.39 0.58 0.08 -0.03 0.88 albite E
ETF5-1 0.37 4.22 6.91 0.26 -0.10 -0.05 0.01 1.78 0.74 74.94 magnetite D2 
ETF6-1 0.69 13.39 4.79 50.12 0.04 0.06 22.73 0.58 0.18 7.43 augite* D1 
ETF6-2 0.24 4.07 6.49 0.37 0.09 -0.03 0.09 5.22 0.62 75.73 titanian magnetite D1 
ETF7-1 0.17 0.91 32.63 31.11 1.12 0.24 2.02 1.34 -0.01 6.09 Unid. (clay?) G
ETF7-2 0.53 12.75 4.57 49.59 0.17 0.00 22.53 0.71 0.34 9.22 augite G
ETF7-3 8.77 0.06 22.94 63.86 -0.06 1.04 3.98 0.04 -0.07 0.60 oligoclase G
ETF7-4 0.09 2.61 4.23 0.25 0.05 -0.06 0.16 7.87 1.81 75.76 titanian magnetite G
ETI1-1 0.24 3.07 5.58 0.26 -0.01 0.00 0.06 0.55 1.91 78.01 magnetite D3 
ETI1-2 0.68 13.46 4.65 49.84 -0.02 -0.06 22.71 0.77 0.21 7.10 augite D3 
ETI2-4 0.90 14.71 1.74 53.02 0.02 0.08 22.56 0.50 0.62 6.34 augite* C1 
ETI2-5 0.24 2.40 1.16 0.15 0.06 -0.05 -0.08 4.79 0.87 83.03 titanian magnetite C1 
ETL5-4^ 0.76 13.73 3.84 50.93 0.02 0.05 22.59 0.50 0.19 7.34 augite D3 
ETL5-5 0.19 3.58 6.85 0.22 -0.08 0.03 0.00 6.17 0.52 73.70 titanian magnetite D3 
ETR6-1^ 0.14 1.35 2.15 0.34 -0.05 -0.04 0.03 11.09 0.58 74.99 titanian magnetite D2 
ETR6-2 0.38 13.07 5.70 48.50 -0.23 0.03 23.26 0.92 0.09 8.35 augite D2 
ETR8-1 -0.02 3.01 6.02 0.20 -0.04 -0.02 0.03 5.99 0.54 74.24 titanian magnetite G
ETR8-2 0.17 1.37 26.65 36.21 1.02 0.81 0.36 0.40 0.00 14.98 biotite? G
ETR9-1 0.41 3.41 5.01 0.15 0.00 0.04 -0.03 7.70 1.10 75.43 titanian magnetite G
ETR9-2 0.07 0.16 11.73 8.80 1.87 0.07 0.23 0.30 0.05 62.66 Unid. (ferric oxide?) G
ETR9-3 7.56 0.07 25.35 59.31 -0.03 0.45 7.04 0.04 0.00 0.70 andesine? G
ETS10-1^ 0.63 13.84 2.83 51.30 -0.14 0.07 22.58 0.49 0.51 6.89 augite D2 
ETS10-2 0.15 4.24 6.33 0.24 0.03 0.02 0.05 2.47 0.72 77.34 magnetite D2 
ETS12-1 4.72 0.04 29.09 53.22 0.01 0.32 11.56 0.05 0.02 0.60 labradorite G
ETS12-2 0.22 4.36 23.12 25.36 1.51 1.03 1.94 0.11 -0.01 20.31 leached biotite* G
ETS14-1 0.71 13.03 4.77 48.92 0.11 0.02 22.60 0.65 0.23 6.70 augite D3 
ETS14-2 0.18 2.33 2.11 0.20 -0.03 0.00 -0.04 5.66 1.26 79.20 titanian magnetite D3 
ETS15-1 0.57 13.88 3.60 50.96 0.09 0.07 22.88 0.45 0.37 7.38 augite D1 
ETS15-2 -0.12 2.93 3.57 0.33 0.09 0.06 0.01 3.26 1.02 79.68 titanian magnetite D1 
ETS16-1 0.25 15.08 2.95 51.43 0.09 -0.02 23.30 0.29 0.26 5.56 diopside? C1 
ETS16-2 0.12 3.75 7.24 0.21 0.02 0.02 0.07 6.45 0.85 74.02 titanian magnetite C1 
ETS63-4 0.58 13.77 3.41 51.28 -0.05 0.02 22.42 0.53 0.08 6.73 augite* H
ETS63-5 0.11 0.17 33.50 23.70 1.13 0.15 2.73 0.16 0.05 3.49 Unid. (clay?) H
ETS63-6 0.26 3.08 4.75 0.20 -0.07 -0.04 0.07 6.59 1.28 76.20 titanian magnetite H
ETS63-7 1.53 0.03 19.19 63.71 0.06 13.77 0.25 0.04 0.04 0.57 orthoclase H
ETU2-1 0.53 13.53 4.75 48.93 -0.02 0.06 22.66 0.72 0.25 7.08 augite D2 
ETU2-2 0.07 3.28 2.90 0.11 -0.13 -0.01 0.01 7.01 0.50 75.37 titanian magnetite D2 
ETU3-1 0.26 15.55 2.40 51.70 0.03 0.07 21.09 0.80 0.13 7.25 augite G
ETU3-2 0.17 2.77 0.36 0.23 0.06 -0.02 0.12 49.20 0.56 44.53 ilmenite G
ETU3-3 2.03 0.05 32.25 47.03 0.00 0.01 16.41 -0.08 0.00 0.69 bytownite G
ETZ19-1 0.17 5.32 8.59 0.13 -0.03 0.09 -0.10 1.44 1.02 74.76 magnetite D2 
ETZ19-2 0.74 12.98 5.42 49.91 0.00 -0.03 22.82 0.85 0.25 7.57 augite D2 
EUA108-1^ 8.15 0.09 22.65 62.22 0.06 1.20 4.10 -0.02 0.15 0.35 oligoclase C1 
EUA108-2 0.15 2.21 1.14 0.23 0.10 -0.04 0.03 4.90 0.96 81.66 titanian magnetite C1 
EUA109-1^ 0.61 12.91 4.81 49.90 0.10 0.01 22.65 0.72 0.32 8.31 augite C1 
EUA109-2 8.31 0.10 22.61 62.55 -0.07 1.10 4.52 0.08 0.02 0.46 oligoclase C1 
EUA109-6 0.09 1.65 2.61 0.19 0.01 0.02 -0.03 7.58 0.39 76.59 titanian magnetite C1 
NB:
* = mineral identified by Andy Christy (EMS, ANU)
^ = sherd analysed petrograhically by Bill Dickinson (UA).
Table 5.9 EUV – Lifafaesing: SEM-EDXA mineral analyses & identifications from three sherds 
SHERD-
SAMPLE NO. 
NA2O MGO AL2O3 SIO2 P2O5 K2O CAO TIO2 MNO FEO MINERAL TEMPER 
GROUP 
EUV9-1  0.67 5.52 18.55 19.43 1.48 0.95 1.75 0.59 0.00 36.63 Unid. (ferrosaponite?) E 
EUV9-2  0.69 5.62 27.72 32.25 0.87 1.63 1.30 0.85 -0.04 6.03 biotite? E 
EUV9-6  0.56 2.51 13.86 10.75 2.07 0.53 2.48 0.50 -0.08 49.23 Unid. (ferrosaponite?) E 
EUV19-4  8.18 0.04 23.01 62.68 -0.06 1.06 4.39 -0.01 -0.04 0.54 oligoclase C1 
EUV19-5  0.24 1.82 0.29 0.13 -0.02 -0.01 0.06 25.13 0.46 63.86 Ti-rich titanian 
magnetite 
C1 
EUV19-6  0.17 2.03 2.75 0.23 0.01 0.06 0.09 3.43 0.33 79.50 titanian magnetite C1 
EUV20-1  0.30 14.25 3.84 50.04 0.10 0.05 23.08 0.49 0.15 6.77 augite* E 
EUV20-2  0.13 3.07 0.17 0.12 1.69 -0.02 2.05 44.29 1.67 45.60 ilmenite E 
EUV20-3  0.00 0.44 1.27 0.11 -0.09 0.00 0.12 0.65 0.29 83.35 titanian magnetite E 
NB: *=mineral identified by Andy Christy (EMS, ANU) 
 
 
Table 5.10 EUX – Matambek: SEM-EDXA mineral analyses & identifications from two sherds 
SHERD-
SAMPLE NO. 
NA2O MGO AL2O3 SIO2 P2O5 K2O CAO TIO2 MNO FEO MINERAL TEMPER 
GROUP 
EUX1-1^ 6.53 -0.02 25.76 57.74 0.07 0.26 8.61 0.19 -0.02 0.50 andesine B 
EUX1-2  4.69 0.00 11.81 81.55 0.05 1.49 0.60 0.14 -0.13 0.28 anorthoclase B 
EUX1-3  0.16 0.17 0.92 0.47 0.11 0.07 -0.02 6.30 0.48 83.30 titanian magnetite B 
EUX1-4  1.72 13.01 8.96 45.44 0.04 0.57 11.34 1.62 0.47 14.32 edenite  
(or ferrihornblende)* 
B 
EUX3-6  0.11 0.44 2.89 0.32 -0.06 0.04 0.11 2.91 0.65 83.41 titanian magnetite G 
EUX3-7  0.40 14.62 4.69 50.51 0.03 0.04 23.10 0.42 0.29 6.80 augite G 
NB: *=mineral identified by Andy Christy (EMS, ANU); ^=sherd analysed petrographically by Bill Dickinson (UA) 
 
 
Table 5.11 Tanga: Average %TiO2 in titanian magnetite by temper group from a sample of sherds from surface sites, 
Angkitkita, Lifafaesing & Matambek 
TITANIAN MAGNETITE    AV.%TIO2
TEMPER SURFACE (STND. DEV.) ANGKITKITA LIFAFAESING MATAMBEK 
A  4.93 (0.4) (n=4)   
B    6.30 (n=1) (EUX1) 
C1  5.38 (0.9) (n=3) 5.23 (0.9) (n=15) 3.43 (n=1) (EUV19)  
C1? 7.58 (n=1) (EUA109)    
D1  4.24 (1.4) (n=2) 7.23 (1.5) (n=3)   
D2  7.91 (2.8) (n=3) 5.67 (1.1) (n=2)   
D3  5.73 (0.4) (n=3) 5.81 (0.2) (n=3)   
E  6.20 (n=1) (ETM2513) 0.65 (n=1) (EUV20)  
F     
G 6.68 (1.3) (n=4) 5.94 (0.2) (n=5)  2.91 (n=1) (EUX3) 
H 6.59 (n=1) (ETS63)    
NB: n=number of grains analysed by SEM-EDXA 
 
 
 
Table 5.12 Percentage TiO2 in Ti-rich titanian magnetite (average values), ilmenite & rutile from a sample of sherds 
from Angkitkita & Lifafaesing 
TI-RICH MAGNETITE, ILMENITE & RUTILE   AV.%TIO2
TEMPER GROUP ANGKITKITA (SD) SURFACE LIFAFAESING 
A 87.95 (n=1; Sq.2, ETM922)   
C1? 24.82 (n=1; Sq.2, ETM758)  25.13 (n=1; EUV19) 
E 14.89 (2.6) (n=3; ETM441, ETM3362)  44.29 (n=1; EUV20) 
F 26.86 (1.6) (n=2; ETM928, ETM3913)   
G  49.20 (n=1; ETU3)  
Table 5.13 Tanga: Summary of the most likely derivations of pottery temper groups & their mineralogical markers 
(from petrography & SEM-EDXA) 
INDIGENOUS TO TANGA 
(C1, SOME A? D1?) 
EXOTIC (INDIGENOUS TO ANIR?)  
(A, B, ATYPICAL C1, D1-D2-D3?, E  
F, G, H) 
EXOTIC (INDIGENOUS TO LIHIR-TABAR?) 
(E) 
 aegirine-augite  aegirine-augite  aegirine-augite 
 felsics predom. oligoclase  felsics include labradorite, bytownite, 
andesine, anorthoclase & quartz 
 felsics include labradorite, 
bytownite, & quartz  
 hornblende absent (or low?)  minor edenitic hornblende (green or 
green-brown) 
 hornblende absent? ferrobarroisite 
in amphibole 
 lower %TiO2 in opaques  higher %TiO2 in opaques, including  
Ti-rich magnetite, ilmenite, rutile  
 higher %TiO2 in opaques, including 
Ti-rich magnetite, ilmenite 
 low % altered vitric vrfs  high % vitric vrfs  high % microlitic vrfs 
NB: vrfs=volcanic rock fragments 
 
Table 5.14 ELS/ELT – Lasigi: Temper groups identified in the Dori & Mission ceramic samples 
CODE TEMPER GROUP 
plg-cpx/vrf-hbl Feldspathic-rich stream sand—poorly sorted, dominant plagioclase & alkali feldspar (59%, incl. 
oligoclase, anorthoclase & orthoclase), w/ subordinate clinopyroxene (12%, augite), volcanic 
rock fragments (12%, incl. andesine, orthoclase, & quartz) & hornblende (9%, pargasite or 
magnesio-hastingsite), minor opaques (5%, titanian magnetite & ilmenite), & sparse 
microphaneritic lithic fragments (3%)  
qtz-calc Hybrid quartz-calcite beach sand—dominant calcareous grains (41.5%, reef detritus), w/ subordinate 
opaques (27%, Ti-rich titanian magnetite), quartz (15%) & plagioclase (14%, oligoclase & 
andesine), & minor volcanic rock fragments (2%) & clinopyroxene (1%)  
cpx-rich Clinopyroxene-rich beach placer—well-sorted placer, dominant clinopyroxene (59%, augite), w/ 
subordinate opaques (33%, titanian magnetite), minor volcanic rock fragments (7%) & 
plagioclase (1%), some w/ minor calcareous material (7%), & completely lacking hornblende  
cpx-op Mixed clinopyroxene-opaque beach placer—roughly equal quantities of clinopyroxene & opaques, some 
w/ minor calcareous grains 
op-rich Opaque-rich beach placer—dominant titanian magnetite w/ minor clinopyroxene & feldspar, & scattered 
calcareous grains 
opx-rich Orthopyroxene-rich beach placer—dominant orthopyroxene w/ minor augite, quartz, opaques & 
calcareous grains 
fine-calc Fine-grained calcareous beach sand—very fine or medium-fine placered calcareous grains (reef detritus), 
occasionally w/ scattered feldspar &/or ferromagnesian minerals 
med-calc Medium-grained calcareous beach sand—medium or medium-coarse calcareous grains (reef detritus), 
occasionally w/ scattered feldspar &/or ferromagnesian minerals 
cs-calc Coarse-grained calcareous beach sand—large, coarse calcareous grains (reef detritus), occasionally w/ 
scattered feldspar &/or ferromagnesian minerals 
calc-plg-cpx Hybrid calcareous beach placer—fine-grained, dominant calcareous grains (reef detritus), w/ subordinate 
plagioclase, minor clinopyroxene, & scattered opaques 
NB: Percentages are mean frequencies. Percentages for quartz-calcite are based on a single sherd (ELS3) & are re-calculated to 100% including 
the calcareous grains 
Table 5.15 ELS – Dori: Representation of temper groups in diagnostic sherd sample (surface & excavated) 
PHASE CS-
CALC
MED-
CALC
FINE-
CALC
OP-RICH 
PLACER
CPX-OP 
PLACER
CPX-RICH 
PLACER
QTZ-
CALC
PLG-CPX/ 
VRF-HBL
 TOTAL
Surf 3 1 14 18
5 4 1 1 12 18
4 6 24 35 24 16 16 19 36 176
3 2 4 1 3 2 5 2 6 25
2 14 12 12 2 3 2 4 49
1 2 2 4
Total 22 47 47 33 21 22 24 74 290
% 7.6 16.2 16.2 11.4 7.2 7.6 8.3 25.5 100.0
NB: Excluding five unprovenanced sherds & two of indeterminate temper 
 
Table 5.16 ELT – Mission: Representation of temper groups in excavated diagnostic sherd sample 
PHASE  CALC-
PLG-CPX
CS- 
CALC 
MED-
CALC
FINE-
CALC
OP-RICH 
PLACER
CPX-OP 
PLACER
CPX-RICH 
PLACER
QTZ- 
CALC 
PLG-CPX/ 
VRF-HBL
TOTAL
4  1  8 9
3 8 2 14 9 2 2 20 6 28 91
2 2 2 6 8 1 3 14  28 64
1 1 1 4 4 5  8 23
Total 11 5 24 21 3 5 40 6 72 187
% 5.9 2.7 12.8 11.2 1.6 2.7 21.4 3.2 38.5 100.0
NB: Excluding one unprovenanced sherd 
 
  Table 5.17 ELS – Dori: SEM-EDXA mineral analyses & identifications from a sample of plain body sherds
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Mineral Temper Group
ELS1-1^ 0.22 1.24 0.50 0.23 -0.19 0.06 0.24 25.79 0.28 63.47 Ti-rich titanian magnetite cs-calc
ELS2-1^ 0.17 0.31 14.12 14.31 1.95 0.02 1.34 0.17 0.18 57.40 Unid. (ferric oxide?) cs-calc
ELS3-1^ 8.33 -0.01 23.53 62.00 0.01 0.44 5.18 0.06 -0.02 0.00 oligoclase qtz-calc
ELS3-2 0.02 1.33 0.50 0.25 0.03 0.08 -0.08 30.23 0.48 61.57 Ti-rich titanian magnetite qtz-calc
ELS3-6 0.02 -0.04 0.07 100.16 -0.05 -0.10 0.02 -0.04 0.05 0.19 quartz qtz-calc
ELS3-9 0.03 2.15 0.35 0.39 0.08 0.09 51.92 -0.19 0.00 0.14 calcareous grain qtz-calc
ELS3-10 -0.02 2.31 1.49 1.44 0.27 0.02 49.37 -0.08 -0.01 0.26 calcareous grain qtz-calc
ELS4-1^ 0.10 1.25 0.44 0.11 -0.13 0.02 0.08 27.05 0.32 64.13 Ti-rich titanian magnetite cs-calc
ELS5-1^ 2.48 14.42 12.66 40.98 -0.07 1.16 12.05 1.88 0.01 11.06 pargasite (or magnesio-hastingsite)* plg-cpx/vrf-hbl
ELS5-2 0.22 3.98 9.22 5.66 0.63 -0.03 1.86 31.21 3.14 25.17 ilmenite plg-cpx/vrf-hbl
ELS5-3 0.33 14.63 3.89 50.05 -0.04 0.03 22.61 0.56 -0.02 7.39 augite* plg-cpx/vrf-hbl
ELS5-4 0.20 2.33 4.19 0.34 -0.02 -0.01 0.02 7.74 0.36 76.09 titanian magnetite plg-cpx/vrf-hbl
ELS6-1^ 0.38 14.43 3.58 51.18 0.07 0.02 22.62 0.43 0.14 7.71 augite cpx-rich placer
ELS6-2 0.36 2.04 4.93 0.23 -0.08 -0.03 -0.01 8.47 0.49 75.19 titanian magnetite cpx-rich placer
ELS6-3 0.16 0.40 8.51 10.68 0.54 -0.04 1.17 0.21 -0.03 63.55 Unid. (ferric oxide?) cpx-rich placer
ELS7-1^ 0.33 14.26 4.59 50.08 -0.04 0.05 23.24 0.72 0.15 7.20 augite plg-cpx/vrf-hbl
ELS7-6 -0.22 0.03 16.37 38.51 0.00 0.04 35.86 -0.07 0.10 7.35 epidote plg-cpx/vrf-hbl
ELS8-1^ -0.24 0.08 13.93 12.37 1.13 0.07 1.73 0.53 -0.01 49.98 Unid. (ferric oxide?) cpx-rich placer
ELS8-2 -0.08 15.13 3.30 50.92 0.06 0.07 23.01 0.28 0.26 5.45 augite cpx-rich placer
ELS8-3 -0.27 2.96 5.86 0.17 -0.27 0.07 0.03 7.38 0.62 74.98 titanian magnetite cpx-rich placer
ELS9-1^ 0.01 12.66 4.78 48.95 0.23 0.06 21.61 0.91 0.24 9.35 augite cpx-rich placer
ELS9-2 -0.07 1.21 5.46 0.76 -0.06 -0.02 0.09 4.48 1.56 74.45 titanian magnetite cpx-rich placer
ELS9-6 5.59 1.89 22.77 54.60 -0.33 1.52 5.86 0.15 0.11 2.25 andesine cpx-rich placer
ELS20-1 9.24 0.04 23.34 63.26 -0.11 0.29 4.39 0.04 0.06 0.17 oligoclase qtz-calc
ELS20-2 0.07 0.01 0.09 100.92 0.11 -0.05 -0.01 -0.02 -0.07 -0.04 quartz qtz-calc
ELS22-1B 0.25 14.18 3.45 51.09 -0.03 0.00 24.10 0.37 0.19 6.76 augite plg-cpx/vrf-hbl
ELS22-2 8.47 -0.01 23.69 63.64 -0.01 0.71 5.09 -0.08 0.07 0.48 oligoclase plg-cpx/vrf-hbl
ELS22-3 0.14 4.43 33.88 36.30 0.60 0.15 1.70 1.38 0.10 13.57 Unid. (chlorite?) plg-cpx/vrf-hbl
ELS23-1 7.53 -0.01 25.63 61.22 -0.07 0.16 7.64 0.04 -0.03 0.53 andesine qtz-calc
ELS23-2 0.10 0.92 0.49 0.28 0.00 0.06 0.06 29.34 0.21 66.78 Ti-rich titanian magnetite qtz-calc
ELS23-6 0.02 -0.04 0.10 102.57 0.14 -0.09 -0.01 0.00 0.00 -0.06 quartz qtz-calc
ELS24-1 0.27 8.60 15.77 31.01 0.71 0.35 2.31 0.21 0.11 29.98 Unid. (ferrosaponite?) fine-calc
ELS24-2 0.04 1.59 0.42 0.24 0.04 0.03 0.08 34.14 0.09 61.20 Ti-rich titanian magnetite fine-calc
NB:
* = mineral identified by Andy Christy (EMS, ANU)
^ = sherd analysed petrographically by Bill Dickinson (UA)
                                         Table 5.18 ELT – Mission: SEM-EDXA mineral analyses & identifications from a sample of plain body sherds
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Mineral Temper Group
ELT25-1 6.49 -0.04 27.14 58.19 -0.08 0.52 8.78 0.02 0.16 0.49 andesine plg-cpx/vrf-hbl
ELT25-2 0.21 0.86 20.88 24.41 1.80 0.13 2.59 0.92 0.07 21.91 Unid. (ferrosaponite?) plg-cpx/vrf-hbl
ELT25-3 0.06 -0.04 0.58 101.72 0.05 -0.04 -0.02 0.09 -0.15 0.21 quartz plg-cpx/vrf-hbl
ELT25-4 2.34 14.05 13.78 41.65 0.21 1.42 11.84 1.87 0.20 12.48 pargasite (or magnesio-
hastingsite)
plg-cpx/vrf-hbl
ELT25-8 1.13 -0.01 18.55 66.32 -0.07 14.95 0.07 0.16 0.07 0.38 orthoclase plg-cpx/vrf-hbl
ELT26-1 -0.01 -0.01 0.04 100.72 0.10 -0.11 0.04 0.01 -0.01 -0.10 quartz qtz-calc
ELT26-2 8.95 -0.04 22.79 63.99 0.08 0.46 4.06 0.03 0.05 0.26 oligoclase qtz-calc
ELT26-5 0.15 1.81 0.38 0.21 0.02 -0.03 -0.01 36.50 0.35 57.68 Ti-rich titanian magnetite qtz-calc
ELT27-1 0.32 0.03 18.16 65.76 0.00 16.19 -0.01 0.25 0.02 0.17 orthoclase plg-cpx/vrf-hbl
ELT27-2 8.89 -0.03 23.72 63.44 -0.18 0.58 4.59 0.07 -0.04 0.40 oligoclase plg-cpx/vrf-hbl
ELT27-3 0.19 1.80 18.62 35.07 0.66 0.08 2.25 0.59 -0.06 27.01 Unid. (ferrosaponite?) plg-cpx/vrf-hbl
ELT29-1 0.17 14.16 4.59 50.65 -0.02 0.01 23.44 0.56 0.27 6.98 augite cpx-rich placer
ELT32-1 6.99 0.05 18.82 67.91 -0.06 6.91 0.13 0.05 0.06 0.65 anorthoclase plg-cpx/vrf-hbl
ELT32-2 5.60 0.02 27.89 55.79 -0.09 0.53 9.91 0.06 -0.02 0.86 andesine plg-cpx/vrf-hbl
ELT32-3 2.09 14.77 13.43 40.93 -0.05 1.55 12.44 2.22 0.09 10.56 pargasite (or magnesio-
hastingsite)*
plg-cpx/vrf-hbl
ELT33-1 0.42 14.16 4.09 51.06 0.06 0.07 22.29 0.57 0.18 8.69 augite cpx-rich placer
ELT33-2 0.11 3.22 5.67 0.15 -0.01 -0.05 -0.01 7.76 0.63 78.31 titanian magnetite cpx-rich placer
ELT34-1 0.28 13.58 4.11 51.22 -0.04 0.02 22.69 0.60 0.22 8.69 augite* cpx-rich placer
ELT34-3 0.15 3.75 5.83 0.28 0.01 -0.02 0.10 6.18 0.79 77.00 titanian magnetite cpx-rich placer
ELT36-1 0.02 26.93 2.04 55.35 0.04 -0.04 2.09 0.23 0.23 14.71 enstatite (orthopyroxene)* opx-rich placer
ELT36-2 0.11 1.90 2.81 0.24 -0.03 -0.04 0.04 8.22 0.35 81.16 titanian magnetite opx-rich placer
ELT36-3 0.11 17.29 3.41 53.69 0.05 0.05 20.94 0.18 0.16 6.83 augite opx-rich placer
ELT36-4 0.33 12.80 19.44 32.96 0.43 0.41 2.16 0.17 0.00 18.54 Unid. (biotite?) opx-rich placer
ELT36-8 0.04 0.01 0.14 102.23 0.16 -0.06 -0.03 0.06 0.00 0.29 quartz opx-rich placer
ELT37-1 0.37 14.07 3.16 52.00 0.05 0.02 22.31 0.82 0.31 9.62 augite plg-cpx/vrf-hbl
ELT37-2 7.19 0.00 19.00 68.14 0.19 6.77 0.06 0.02 -0.04 0.58 anorthoclase plg-cpx/vrf-hbl
ELT37-3 0.10 0.62 6.40 2.97 1.53 0.07 0.67 60.15 0.75 12.05 rutile plg-cpx/vrf-hbl
ELT37-4 0.07 0.33 6.66 5.29 1.61 0.06 0.86 0.03 0.21 72.19 magnetite or ferric oxide? plg-cpx/vrf-hbl
NB:
* = mineral identified by Andy Christy (EMS, ANU)
Table 5.19 Comparison of augite phenocrysts (SEM-EDXA data) in temper groups from Tanga-Anir (TLTF) & Lasigi (New 
Ireland) 
TEMPER GROUP NA2O MGO AL2O3 SIO2 K2O CAO TIO2 MNO FEO
TANGA-ANIR 
C1 0.76 14.45 2.17 51.57 0.04 22.01 0.50 0.47 6.54
 (0.07) (1.18) (1.87) (2.14) (0.03) (0.48) (0.18) (0.13) (1.18)
F-G 0.50 14.22 3.79 50.31 0.03 21.32 0.62 0.30 7.84
 (0.04) (0.95) (1.72) (2.48) (0.01) (1.09) (0.17) (0.15) (0.91)
D1 0.47 13.86 4.10 50.66 0.04 22.84 0.54 0.29 7.46
 (0.18) (0.79) (0.85) (0.63) (0.03) (0.57) (0.13) (0.08) (0.62)
LASIGI 
cpx-rich 0.21 14.02 4.08 50.66 0.04 22.61 0.56 0.22 7.81
 (0.18) (0.83) (0.57) (0.86) (0.03) (0.63) (0.21) (0.05) (1.43)
plg-cpx/vrf-hbl 0.32 14.29 3.77 50.81 0.03 23.07 0.62 0.16 7.74
 (0.05) (0.24) (0.62) (0.93) (0.02) (0.79) (0.20) (0.14) (1.28)
opx-rich 0.11 17.29 3.41 53.69 0.05 20.94 0.18 0.16 6.83
NB: Values are average wt% oxide data (& standard deviation); C1 value comprises individual grains from five ETM sherds (ETM750, -931, -
1199, -2873, -4017); F-G value includes grains from one F sherd (ETM985) & three G sherds (ETM757, -4763, -4860); D1 value includes grains 
from two surface sherds (ETF6, ETS15) & three ETM sherds (ETM167, -168, -615); cpx-rich value includes grains from three Dori sherds (ELS6, -8, 
-9) & three Mission sherds (ELT28, -33, -34); plg-cpx/vrf-hbl value includes grains from three Dori sherds (ELS5, -7, -22) & one Mission sherds 
(ELT37) 
 
Table 5.20 ELS/ELT – Lasigi: Average %TiO2 in titanian magnetite at Dori & Mission  
TITANIAN MAGNETITE AV.%TIO2
TEMPER DORI (STND. DEV.) MISSION
cpx-rich 6.78 (2.1) (n=3) 6.97 (1.1) (n=2)
plg-cpx/vrf-hbl 7.74 (n=1) -
opx-rich 8.22 (n=1)
NB: n=grains analysed in separate sherds 
 
Table 5.21 ELS/ELT – Lasigi: Average %TiO2 in Ti-rich magnetite at Dori & Mission 
TI-RICH MAGNETITE, ILMENITE & RUTILE AV.%TIO2
TEMPER DORI MISSION
qtz-calc 29.79 (0.6) (n=2) 36.50 (n=1, ELT26)
fine-calc 34.14 (n=1, ELS24)
cs-calc    26.42 (0.9) (n=2) -
plg-cpx/vrf-hbl 31.21 (n=1, ELS5)2 60.15 (n=1, ELT37)1
NB: 1 rutile; 2 ilmenite 
 
Table 5.22 ELS/ELT – Lasigi: Summary of the most likely derivations of pottery temper groups & their mineralogical 
markers (from petrography & SEM-EDXA) 
INDIGENOUS NEW IRELAND? 
(PLG-CPX/VRF-HBL, CPX-RICH) 
EXOTIC (INDIGENOUS TO LOU?)  
(QTZ-CALC, SOME CALC?) 
EXOTIC (INDIGENOUS TO NEW BRITAIN?) 
(OPX-RICH) 
 augite (regular form)  large, limpid quartz  abundant orthopyroxene 
 felsics include plagioclase (oligoclase & 
andesine) & alkali feldspar (orthoclase & 
anorthoclase) 
 felsics include oligoclase  
& andesine  
 chemically distinct augite 
 titanian magnetite, ilmenite & rutile  very Ti-rich magnetite  titanian magnetite w/ higher TiO2 
 microphaneritic vrfs   
 pargasite (or magnesio-hastingsite); green,  
brown/red-brown forms, & oxyhornblende      
Table 5.23 EAA – Lossu: Temper groups identified in the diagnostic sherd sample 
CODE TEMPER GROUP 
plg-vrf/cpx-hbl Feldspathic-rich stream sand—moderate to poorly sorted, dominant plagioclase & alkali 
feldspar (63%, oligoclase & andesine,), w/ subordinate volcanic rock fragments 
(13%, anorthoclase, orthoclase & labradorite), clinopyroxene (9%, augite), & 
hornblende (7%, pargasite [or magnesio-hastingsite] & edenite), minor opaques 
(6%, titanian magnetite), & sparse biotite (4%) 
calc Calcareous beach sand—mostly reef detritus, w/ occasional minor felsic & ferromagnesian 
minerals 
calc-op-plg Hybrid calcareous beach sand—mostly calcareous reef detritus, w/ subordinate 
ferromagnesian minerals, & minor plagioclase 
op-rich Opaque-rich beach placer—dominant titanian magnetite, w/ minor clinopyroxene & larger, 
sub-rounded felsic grains, & occasional biotite & calcareous grains  
cpx-rich Clinopyroxene-rich beach placer—dominant clinopyroxene (58%, augite), w/ subordinate 
large, sub-rounded felsic grains (17%) & titanian magnetite (15%), & minor 
volcanic rock fragments (6%), hornblende (3%), & occasional biotite (1%) & 
calcareous grains 
cpx-op-plg Mixed clinopyroxene-opaque beach placer—roughly equal quantities of clinopyroxene 
(augite) & magnetite (titanian magnetite), w/ minor plagioclase 
 
 
Table 5.24 EAA – Lossu: Representation of temper groups 
TEMPER GROUP TOTAL %
plg-vrf/cpx-hbl 25 67.6
calc 6 16.2
calc-op-plg 1 2.7
op-rich placer 3 8.1
cpx-rich placer 1 2.7
cpx-op-plg 1 2.7
Total 37 100.0
 
 
   Table 5.25 EAA – Lossu: SEM-EDXA mineral analyses & identifications from a sample of diagnostic sherds
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Mineral Temper Group
EAA12-1 6.52 0.05 26.11 57.39 -0.06 0.21 8.51 -0.15 0.05 0.11 andesine plg-vrf/cpx-hbl
EAA12-2 5.73 0.25 20.03 61.11 0.18 5.46 2.09 0.16 0.12 2.56 anorthoclase plg-vrf/cpx-hbl
EAA12-3 0.06 1.22 1.75 0.08 0.12 0.06 -0.05 10.51 0.13 76.03 titanian magnetite plg-vrf/cpx-hbl
EAA13-1 8.27 0.01 23.58 61.71 -0.07 0.75 5.33 0.03 -0.10 0.43 oligoclase plg-vrf/cpx-hbl
EAA13-2 0.19 0.27 1.79 0.19 0.03 0.02 0.10 3.75 1.05 85.48 titanian magnetite plg-vrf/cpx-hbl
EAA13-3 2.45 13.16 13.28 40.63 0.06 1.14 12.37 1.84 0.13 12.81 pargasite (or magnesio-
hastingsite)*
plg-vrf/cpx-hbl
EAA13-4 0.01 16.08 16.13 35.10 0.07 5.41 0.33 4.29 0.25 11.04 biotite plg-vrf/cpx-hbl
EAA15-1 0.28 13.37 5.08 49.85 0.08 0.02 23.87 0.77 0.22 7.14 augite cpx-op-plg
EAA15-2 0.12 2.41 3.21 0.26 -0.08 0.02 -0.02 4.81 1.18 82.19 titanian magnetite cpx-op-plg
EAA16-1^ 8.48 -0.06 21.65 63.81 -0.34 1.21 2.85 0.06 0.21 0.20 oligoclase plg-vrf/cpx-hbl
EAA16-2 1.87 13.66 12.29 40.35 -0.16 1.40 11.75 1.82 -0.12 11.11 pargasite (or magnesio-
hastingsite)
plg-vrf/cpx-hbl
EAA16-3 0.33 0.12 18.44 63.55 -0.40 15.86 -0.14 -0.15 -0.08 0.29 orthoclase plg-vrf/cpx-hbl
EAA16-4 -0.04 0.55 1.13 0.26 0.11 0.08 -0.06 4.98 1.89 80.56 titanian magnetite plg-vrf/cpx-hbl
EAA16-9 7.14 -0.15 18.27 65.85 -0.33 5.92 0.07 0.09 0.06 0.53 anorthoclase plg-vrf/cpx-hbl
EAA17-1 6.80 -0.01 26.13 58.25 -0.15 0.24 8.28 -0.03 0.05 0.33 andesine plg-vrf/cpx-hbl
EAA17-2 1.66 14.77 8.91 46.07 -0.10 0.16 11.25 1.62 0.32 12.39 edenite (or 
ferrihornblende)*
plg-vrf/cpx-hbl
EAA17-3 0.02 0.16 27.33 36.77 2.88 0.21 3.41 0.02 0.06 2.26 clay? plg-vrf/cpx-hbl
EAA17-4 5.03 0.01 28.14 53.63 -0.17 0.42 11.29 0.06 -0.05 0.68 labradorite plg-vrf/cpx-hbl
EAA18-1^ 0.40 13.49 5.14 49.69 0.13 0.05 22.38 0.88 0.11 8.10 augite* cpx-rich placer
EAA18-2 0.08 3.59 6.62 0.25 0.00 0.00 0.03 7.50 0.25 74.71 titanian magnetite cpx-rich placer
EAA19-1 0.01 2.69 0.46 0.40 -0.05 -0.07 49.07 -0.10 0.14 0.02 calcareous grain calc
EAA19-2 -0.03 0.19 0.60 0.36 -0.36 -0.02 51.63 -0.06 -0.06 0.27 calcareous grain calc
NB:
* = mineral identified by Andy Christy (EMS, ANU)
^ = sherd analysed petrograhically by Bill Dickinson (UA)
Table 5.26 New Ireland: Comparison of augite phenocrysts (SEM-EDXA data) in temper groups from Lasigi (Dori & 
Mission) & Lossu 
TEMPER GROUP NA2O MGO AL2O3 SIO2 K2O CAO TIO2 MNO FEO
DORI & MISSION 
cpx-rich 0.21 14.02 4.08 50.66 0.04 22.61 0.56 0.22 7.81
 (0.18) (0.83) (0.57) (0.86) (0.03) (0.63) (0.21) (0.05) (1.43)
plg-cpx/vrf-hbl 0.32 14.29 3.77 50.81 0.03 23.07 0.62 0.16 7.74
 (0.05) (0.24) (0.62) (0.93) (0.02) (0.79) (0.20) (0.14) (1.28)
LOSSU 
cpx-op-plg (EAA15) 0.28 13.37 5.08 49.85 0.02 23.87 0.77 0.22 7.14
cpx-rich (EAA18) 0.40 13.49 5.14 49.69 0.05 22.38 0.88 0.11 8.10
NB: Values are average wt% oxide data (& standard deviation)  
 
Table 5.27 EAA – Lossu: Percentage TiO2 in titanian magnetite in a sample of sherds  
TITANIAN MAGNETITE %TIO2
TEMPER SHERD
plg-vrf/cpx-hbl EAA13 3.75
 EAA16 4.98 
 EAA12/Lossu A 10.51
cpx-rich EAA18 7.50
cpx-op-plg EAA15 4.81
 
Table 5.28 ENX – Fissoa: Temper groups identified in the ceramic assemblage of Pits 2 & 3  
CODE TEMPER GROUP 
calc  Calcareous beach sand—dominant reef detritus, occ. w/ minor, scattered felsic grains  
calc-cpx-vrf-plg1 Hybrid calcareous-pyroxenic-lithic beach placer—dominant calcareous grains (40%, reef 
detritus), w/ subordinate clinopyroxene (21%, augite), vitric-rich volcanic rock 
fragments (16%; vitric [10%], microlitic [4%], felsitic [2%]) & plagioclase (14%), w/ 
minor opaques (7%, titanian magnetite) & hornblende (3%, green-brown)  
calc-plg-op Hybrid calcareous-feldspathic beach placer—dominant calcareous grains (reef detritus), w/ 
minor feldspathic & ferromagnesian minerals 
(NB: some sherds w/ minor calcareous grains only) 
plg-rich w/ vrf-hbl Feldspathic-rich, lithic-hornblendic beach sand—dominant plagioclase & other felsic minerals 
(72%, incl. andesine & quartz), w/ subordinate volcanic rock fragments (12%, incl. 
vitric, felsitic & microlitic) & hornblende (11%), & minor opaques (5%, titanian & Ti-
rich magnetite) 
(NB: no clinopyroxene) 
plg-rich w/ biot Feldspathic-rich, lithic stream sand with biotite—dominant plagioclase (83%, incl. oligoclase), 
w/ subordinate volcanic rock fragments (11%; vitric [7%], microlitic [2%], felsitic 
[2%]), & minor opaques (3%), biotite (1%), clinopyroxene (1%) & hornblende (1%) 
(NB: minor calcareous grains present in ENX120)  
plg-rich w/ qtz & opx Feldspathic-rich beach sand—dominant plagioclase w/ subordinate quartz & orthopyroxene, 
volcanic rock fragments, & minor opaques 
plg-rich w/ vrf Feldspathic-rich, lithic stream sand—dominant plagioclase (75%), w/ subordinate volcanic rock 
fragments (15%; vitric [8%], felsitic [4%], microlitic [3%]), & minor opaques (5%), 
hornblende (4%), & clinopyroxene (1%) 
plg-rich w/ felsitic-rich vrf Feldspathic-rich, felsitic-lithic stream sand—dominant plagioclase (68%), w/ subordinate 
felsitic-rich volcanic rock fragments (22%; felsitic [10%], vitric [9%], microlitic 
[3%]), w/ minor clinopyroxene (5%), hornblende (4%), & opaques (1%) 
plg-rich w/ vitric-rich vrf Feldspathic-rich, vitric-lithic stream sand—dominant plagioclase (65%, quartz also present), 
w/ subordinate vitric-rich volcanic rock fragments (29%; vitric [16%], microlitic 
[8%], felsitic [5%]), w/ minor clinopyroxene (4%) & opaques (2%) 
(NB: no hornblende) 
plg-vrf rich Feldspathic-lithic stream sand—dominant plagioclase (51%, incl. labradorite) & volcanic rock 
fragments (43%; vitric [16%], microlitic [14%], felsitic [13%]), w/ minor opaques 
(4%), clinopyroxene (1%), & hornblende (1%) 
plg-cpx rich Feldspathic-pyroxenic beach placer—dominant plagioclase (39%) & clinopyroxene (37%), w/ 
subordinate volcanic rock fragments (14%; vitric [8%], felsitic [4%], & microlitic 
[2%]) & hornblende (9%), & minor opaques (1%) 
cpx-rich w/ plg-vrf Pyroxenic-rich, feldspathic-lithic beach placer—dominant clinopyroxene (39%, augite), w/ 
subordinate plagioclase (27%, oligoclase) & vitric-rich volcanic rock fragments 
(14%), & minor opaques (6%), hornblende (4%), & felsitic (4%) & microlitic (3%) 
volcanic rock fragments 
op-rich Opaque-rich beach placer—dominant opaques (titanian & Ti-rich magnetite), w/ minor feldspar 
(incl. andesine) & calcareous grains (reef detritus) 
vrf-cpx-plg Vitric-rich lithic, pyroxenic-felsic beach placer—dominant vitric (glassy) volcanic rock 
fragments (26%), w/ slightly subordinate clinopyroxene (25%, augite) & plagioclase 
(23%), & minor opaques (9%, magnetite & titanian magnetite), hornblende (6%), & 
microlitic (7%) & felsitic (4%) rock fragments 
1 Percentages recalculated from Dickinson (2004b) to include calcareous component 
Table 5.29 ENX – Fissoa: Representation of temper groups in plain & diagnostic sherds from Pits 2 & 3 
TEMPER GROUP (B/S) PBS DIAG TOTAL % TYPE %
calc (B) 91 20 111 47.8 calcareous—47.8
calc-cpx-vrf-plg (B) 11 11 4.7 hybrid calcareous—8.1
calc-plg-op (B) 6 2 8 3.4
plg-rich w/ vrf-hbl (B) 33 2 35 15.1 feldspathic-rich—23.7
plg-rich w/ vrf (S) 8 3 11 4.7
plg-rich w/ biot (S) 4 1 5 2.2
plg-rich w/ vitric-rich vrf (S) 2 2 0.9
plg-rich w/ felsitic-rich vrf (S) 1 1 0.4
plg-rich w/ qtz & opx 1 1 0.4
plg-vrf rich (S) 30 30 12.9 feldspathic-lithic—12.9
plg-cpx rich (B) 1 1 0.4 feldspathic-pyroxenic—0.4
cpx-rich w/ plg-vrf (B) 8 8 3.4 clinopyroxene-rich—3.4
op-rich placer (B) 3 2 5 2.2 opaque-rich—2.2
vrf-cpx-plg (B) 3 3 1.3 lithic-pyroxenic-felsic—1.3
Total 202 30 232 99.8 99.8
NB: diagnostic total includes three surface-collected decorated sherds; B = beach sand, S = stream sand 
 
    Table 5.30 ENX – Fissoa: SEM-EDXA mineral analyses & identifications from a sample of plain body sherds
Sherd-
Sample No.
Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 Cr MnO FeO Mineral Temper Group
ENX113-6^ 0.08 2.21 4.19 0.32 0 0.04 0.12 7.70 0.07 0.8 73.08 titanian magnetite vrf-cpx-plg
ENX113-7 0.48 12.87 5.92 49.42 0.07 -0.03 22.28 1.05 0.17 0.43 8.68 augite* vrf-cpx-plg
ENX113-8 0.14 0.24 3.11 5.85 0.55 0.02 0.55 0.1 -0.03 0.39 70.98 magnetite vrf-cpx-plg
ENX119-2 8.78 0.02 21.85 65.52 0.02 1.28 2.86 0.02 na 0.01 0.37 oligoclase cpx-rich w/ plg-vrf
ENX119-7 0.62 13.44 5.06 50.41 0.09 0.03 22.6 0.64 na 0.44 8.23 augite cpx-rich w/ plg-vrf
ENX119-8 0.13 0.54 15.06 9.95 1.44 0.01 1.9 1.05 na 0.31 52.31 Unid. (ferric oxide?) cpx-rich w/ plg-vrf
ENX120-6 0.35 16.30 2.98 52.71 -0.05 -0.02 23.1 0.43 0.66 0.12 3.91 augite* plg-rich w/ biot
ENX120-7 8.55 0.04 22.35 62.65 -0.03 0.64 3.82 -0.07 -0.03 0.04 0.34 oligoclase plg-rich w/ biot
ENX120-8 0.33 12.69 5.73 47.12 -0.14 -0.01 21.56 1.02 0.11 0.19 8.46 augite plg-rich w/ biot
ENX120-9 -0.03 0.02 0.66 0.52 -0.13 0.05 47.51 0.04 -0.1 0.03 0.26 calcareous grain plg-rich w/ biot
ENX121-1 0.16 1.02 0.42 0.17 0.04 0.01 0.12 27.13 na 0.20 64.33 Ti-rich titanian magnetite op-rich placer
ENX121-2 0.15 1.27 1.55 0.24 -0.01 -0.01 -0.01 8.66 na 0.25 74.98 titanian magnetite op-rich placer
ENX121-3 6.04 -0.01 26.74 57.1 0.03 0.13 9.16 0.05 na 0.05 0.35 andesine op-rich placer
ENX122-6 0.12 0.4 11.89 7.54 0.93 -0.06 1.31 0.75 na 0.08 56.34 Unid. (ferric oxide?) plg-rich w/ vitric-rich vrf
ENX122-7 0.1 -0.06 0.46 100.5 0.13 -0.09 0.01 0.01 na -0.18 0.07 quartz plg-rich w/ vitric-rich vrf
ENX123-6 0.06 22.03 0.37 52.60 -0.12 0.01 0.94 0.18 0.12 1.27 20.62 enstatite (orthopyroxene)* plg-rich w/ qtz & opx
ENX123-7 0.03 -0.03 0.13 98.04 -0.09 -0.06 -0.03 0.02 0 -0.15 0.02 quartz plg-rich w/ qtz & opx
ENX123-8 0.25 2.06 14.35 14.61 0.51 0.5 1.38 0.15 0.06 -0.12 50.01 Unid. (ferric oxide?) plg-rich w/ qtz & opx
ENX124-5 6.32 0.02 25.82 57.37 0.01 0.14 8.56 0.03 na -0.07 0.48 andesine plg-rich w/ vrf-hbl
ENX124-6 0.13 0.91 1.75 0.3 0.03 0.04 0.04 6.72 na 0.34 78.19 titanian magnetite plg-rich w/ vrf-hbl
ENX124-7 0.12 1.28 0.26 0.33 0.04 0 -0.03 29.55 na 0.07 60.17 Ti-rich titanian magnetite plg-rich w/ vrf-hbl
ENX125-6 -0.07 -0.08 0.09 0.1 -0.29 0.04 53.74 -0.01 -0.22 0.06 0.1 calcareous grain calc 
ENX125-7 0.13 2.7 0.83 0.31 -0.21 -0.07 0.33 6.72 0.15 0.4 76.3 titanian magnetite calc 
ENX126-4 0.14 1.61 2.25 0.15 -0.07 -0.02 0.09 6.75 na 0.40 79.49 titanian magnetite calc 
ENX130-6 0.2 0.85 24.68 5.51 0.52 0 0.32 1.09 na 0.18 48.15 Unid. (ferric oxide?) plg-vrf rich
ENX130-7 4.22 0.05 28.42 52.26 -0.1 0.24 12.01 0.1 na 0 0.86 labradorite plg-vrf rich
ENX132-6 0.05 1.59 0.64 0.21 -0.11 0 -0.02 12.46 -0.03 0.43 73.56 titanian magnetite calc-cpx-vrf-plg
ENX132-7 0.49 14.62 2.64 50.78 0.1 0.03 21.02 0.76 -0.05 0.25 7.48 augite* calc-cpx-vrf-plg
NB:
* = mineral identified by Andy Christy (EMS, ANU)
^ = sherd analysed petrograhically by Bill Dickinson (UA)
na = not assayed
   
 
Table 5.31 ENX – Fissoa: Percentage TiO2 in titanian & Ti-rich magnetite in a sample of sherds  
%TIO2 TITANIAN MAGNETITE TI-RICH MAGNETITE
TEMPER GROUP SHERD
calcareous ENX125 6.72
 ENX126 6.75
calc-cpx-vrf-plg ENX132 12.46
plg-rich w/ vrf-hbl ENX124 6.72 29.55
op-rich ENX121 8.66 27.13
vrf-cpx-plg ENX113 7.70
 
 
Table 5.32 Comparison of augite phenocrysts (SEM-EDXA data) in temper groups from Lossu & Fissoa 
TEMPER GROUP NA2O MGO AL2O3 SIO2 K2O CAO TIO2 MNO FEO
LOSSU          
cpx-op-plg (EAA15) 0.28 13.37 5.08 49.85 0.02 23.87 0.77 0.22 7.14
cpx-rich (EAA18) 0.40 13.49 5.14 49.69 0.05 22.38 0.88 0.11 8.10
FISSOA          
calc-cpx-vrf-plg 0.49 14.62 2.64 50.78 0.03 21.02 0.70 0.25 7.48
plg-rich w/ biot 0.35 16.30 2.98 52.71 -0.02 23.10 0.43 0.12 3.91
 0.33 12.69 5.73 47.12 -0.01 21.56 1.02 0.19 8.46
vrf-cpx-plg 0.48 12.87 5.92 49.42 -0.03 22.28 1.05 0.43 8.68
cpx-rich w/ plg-vrf 0.62 13.44 5.06 50.41 0.03 22.60 0.64 0.44 8.23
 
NB: Values are wt% oxide data 
 
 
 
   Table 5.33 Tanga & New Ireland: Normalised clay oxide data from SEM-EDXA of pottery sherds
Site 
No.
Site Name Sq. Unit Spit Temper Group Type Button 
No.
Sample 
No.
MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 FeO
ETM Angkitkita 1A II-III 4 C1* pbs B45 ETM166 0.51 41.31 39.93 4.94 0.22 2.02 0.97 9.86
ETM Angkitkita 1A II-III 4 D1 pbs B45 ETM167 0.33 41.91 37.95 8.50 0.56 2.40 0.85 7.20
ETM Angkitkita 1A II-III 4 D1 pbs B43 ETM168 0.50 39.18 39.77 6.14 0.21 1.80 0.88 11.31
ETM Angkitkita 1A III 7 E pbs B44 ETM441 2.12 30.13 48.42 3.69 0.85 1.52 1.47 11.03
ETM Angkitkita 1B II 2 E pbs B48 ETM477 0.52 34.54 47.98 3.28 0.39 1.33 1.42 10.33
ETM Angkitkita 1B II-III 4 E pbs B48 ETM539 0.96 33.85 44.40 4.49 0.30 1.79 1.99 11.90
ETM Angkitkita 1B II-III 5 D1 pbs B49 ETM615 2.54 33.86 44.50 2.56 0.66 1.52 1.64 12.48
ETM Angkitkita 1B II-III 5 F pbs B49 ETM616 0.99 35.24 40.59 5.26 0.37 1.86 1.23 14.16
ETM Angkitkita 1B II-III 6 F pbs B45 ETM670 0.85 35.28 29.70 5.11 0.24 1.12 1.22 10.04
ETM Angkitkita 1B II-III 6 D2 pbs B49 ETM671 0.90 33.49 49.01 3.01 0.29 1.69 1.24 10.05
ETM Angkitkita 1B II-III 6 D2 pbs B45 ETM672 0.78 38.35 42.85 4.99 0.16 1.88 0.67 10.17
ETM Angkitkita 1B II-III 6 C1 pbs B48 ETM673 0.90 41.43 38.33 7.08 0.38 1.40 1.21 9.20
ETM Angkitkita 1B III 7 C1 diag B62 ETM718 0.40 38.36 44.32 4.59 0.43 2.03 0.92 8.76
ETM Angkitkita 2 I 1 C1 pbs B3 ETM738 0.72 37.64 33.01 8.23 1.22 3.27 1.07 8.84
ETM Angkitkita 2 I 2 C1 diag B63 ETM750 0.96 39.74 37.87 7.90 0.33 2.65 1.14 9.07
ETM Angkitkita 2 I 2 G pbs B3 ETM757 0.72 40.57 33.07 9.31 0.21 3.24 1.02 11.67
ETM Angkitkita 2 I 2 C1 pbs B3 ETM758 0.71 37.25 33.05 5.71 3.48 2.09 0.83 8.81
ETM Angkitkita 2 I 3 C1 diag B64 ETM778 1.09 41.71 34.52 9.99 0.34 2.76 1.50 7.84
ETM Angkitkita 2 I 3 F pbs B6 ETM783 1.73 34.89 32.09 11.05 0.19 3.45 2.50 13.34
ETM Angkitkita 2 I 3 C1 pbs B6 ETM784 0.52 40.13 33.18 10.10 0.42 3.53 1.07 9.05
ETM Angkitkita 2 I 3 C1 pbs B6 ETM785 0.65 40.21 36.37 8.27 0.93 2.42 1.39 8.65
ETM Angkitkita 2 I 4 C1 pbs B5 ETM843 0.80 37.69 41.45 3.95 1.18 2.82 0.87 9.01
ETM Angkitkita 2 I 5 C1 pbs B7 ETM872 0.92 37.65 49.74 0.77 0.21 1.41 0.87 8.17
ETM Angkitkita 2 II 6 C1 pbs B4 ETM902 0.98 32.74 45.84 1.37 1.80 2.53 0.87 5.93
ETM Angkitkita 2 II-III 7 A diag B62 ETM922 0.52 38.14 34.83 6.44 0.20 2.43 1.44 15.70
ETM Angkitkita 2 II-III 7 A diag B63 ETM923 0.62 37.18 33.12 8.11 0.25 2.62 1.51 16.35
ETM Angkitkita 2 II-III 7 F pbs B4 ETM928 1.20 39.64 37.44 7.17 0.97 3.02 1.15 7.98
ETM Angkitkita 2 II-III 7 D2 pbs B4 ETM929 1.13 36.81 42.86 4.66 0.50 2.51 0.72 10.42
ETM Angkitkita 2 II-III 7 D2 pbs B9 ETM930 0.62 41.44 36.28 7.11 0.39 2.56 0.85 10.38
ETM Angkitkita 2 II-III 7 C1 pbs B2 ETM931 0.97 40.52 35.02 6.51 0.66 2.26 0.97 11.77
ETM Angkitkita 2 II-III 7 C1 pbs B9 ETM932 0.75 40.96 35.32 8.80 0.67 2.64 1.13 8.72
ETM Angkitkita 2 II-III 7 A pbs B2 ETM933 0.92 32.64 48.93 1.17 0.33 2.55 0.98 11.81
ETM Angkitkita 2 II-III 7 A pbs B2 ETM934 0.83 41.72 35.54 6.71 0.44 2.42 1.07 11.12
ETM Angkitkita 2 II-III 7 A pbs B10 ETM935 0.61 35.43 40.60 3.25 1.16 2.34 1.23 13.44
ETM Angkitkita 2 II-III 8 C1 pbs B10 ETM969 0.99 36.75 43.72 4.09 0.28 3.08 1.02 9.90
ETM Angkitkita 2 II-III 8 A pbs B47 ETM970 1.51 34.63 47.59 2.22 0.37 2.37 1.19 9.94
ETM Angkitkita 2 III 9 F diag B62 ETM985 4.21 28.83 49.70 0.48 0.42 2.15 0.83 12.93
ETM Angkitkita 2 III 9 C1 pbs B10 ETM986 0.59 39.17 43.95 3.44 0.31 2.47 0.91 8.95
ETM Angkitkita 2 IV 10A F* diag B47 ETM996 1.99 31.69 42.79 3.82 0.40 2.59 2.19 14.27
ETM Angkitkita 2 IV 10B D3* diag B47 ETM999 0.86 37.67 41.00 4.12 0.57 2.76 1.06 11.79
ETM Angkitkita 2 IV 10B D3 pbs B8 ETM1001 0.59 39.41 37.62 6.77 0.34 3.29 1.11 9.33
ETM Angkitkita 2 IV 10B C1 pbs B8 ETM1002 0.71 35.01 47.41 2.84 0.50 3.43 0.90 8.60
ETM Angkitkita 2 IV 10B D3 diag B8 ETM1003 0.51 43.02 43.17 5.11 0.15 2.71 1.54 3.62
ETM Angkitkita 3 I 2 G pbs B46 ETM1005 0.75 38.37 36.09 8.63 0.53 2.33 1.26 11.89
ETM Angkitkita 3 II-III 6 C1* pbs B46 ETM1048 0.52 41.77 42.75 3.64 0.23 2.38 0.93 7.68
ETM Angkitkita 3 II-III 6 G pbs B40 ETM1049 1.68 36.79 41.19 5.49 0.26 2.73 1.03 10.64
ETM Angkitkita 3 II-III 8 C1 diag B63 ETM1199 0.95 40.24 36.28 9.99 0.30 2.95 0.97 8.10
ETM Angkitkita 3 III 10 G pbs B42 ETM1584 0.84 36.30 44.82 4.44 0.27 2.38 1.04 9.81
ETM Angkitkita 3 III 11 E pbs B46 ETM1706 2.19 30.43 39.08 6.54 0.52 2.84 2.50 15.48
ETM Angkitkita 3A I 2 C1 pbs B32 ETM1900 0.40 41.65 30.89 11.61 0.35 3.11 1.11 10.64
ETM Angkitkita 3A II 3 C1 pbs B32 ETM1925 0.94 41.44 38.09 5.83 0.28 2.14 1.13 9.96
ETM Angkitkita 3A II 4 C1 pbs B32 ETM1955 0.58 41.63 31.40 12.92 0.35 2.92 1.04 8.81
ETM Angkitkita 3A II 5 C1 pbs B33 ETM1977 0.88 39.62 46.26 2.10 0.25 1.66 0.90 8.10
ETM Angkitkita 3A II-III 6 C1 pbs B33 ETM2031 0.53 41.60 37.86 7.19 0.24 2.80 0.99 8.67
ETM Angkitkita 3A II-III 7 C1 pbs B34 ETM2216 0.61 40.80 39.45 6.03 0.18 2.53 0.97 9.34
ETM Angkitkita 3A II-III 8 C1 diag B63 ETM2495 0.52 41.08 40.15 5.38 0.24 2.41 0.89 9.19
ETM Angkitkita 3A II-III 8 C1 diag B64 ETM2510 0.79 41.16 38.77 5.87 0.30 2.93 1.17 8.94
ETM Angkitkita 3A II-III 8 E pbs B34 ETM2513 1.77 31.00 43.87 7.23 0.39 2.75 1.98 10.63
ETM Angkitkita 3A II-III 8 C1 pbs B35 ETM2514 1.20 37.74 44.41 3.49 0.33 2.52 1.08 8.94
ETM Angkitkita 3A II-III 9 E pbs B44 ETM2871 2.27 30.64 47.05 5.45 0.52 2.03 1.81 9.91
ETM Angkitkita 3A II-III 9 C1 pbs B35 ETM2873 0.81 37.45 48.06 1.58 0.28 1.55 0.93 8.99
ETM Angkitkita 3A III 10 E pbs B44 ETM3206 2.40 28.10 45.33 5.34 0.41 2.73 1.52 13.79
ETM Angkitkita 3A III 10 C1 pbs B36 ETM3207 1.72 39.97 35.72 7.33 0.64 2.74 1.07 10.68
ETM Angkitkita 3A III 11 E pbs B38 ETM3362 2.16 27.00 49.92 2.15 1.23 2.22 1.88 10.75
ETM Angkitkita 3A III 11 C1 pbs B38 ETM3364 0.70 40.79 38.20 7.80 0.27 2.45 0.95 8.65
ETM Angkitkita 3A III 12 E pbs B36 ETM3427 4.06 31.71 42.86 4.86 0.52 2.14 1.86 11.62
ETM Angkitkita 3A III 12 C1 pbs B37 ETM3429 0.94 38.76 43.20 4.25 0.24 2.10 1.03 9.30
ETM Angkitkita 3B II-III 5 G pbs B40 ETM3604 2.39 36.42 42.89 5.22 0.41 2.65 0.87 8.50
ETM Angkitkita 3B II-III 6 G pbs B42 ETM3732 0.67 36.65 41.37 6.33 0.24 3.00 2.25 9.39
ETM Angkitkita 3B II-III 7 F diag B41 ETM3913 1.70 28.62 45.81 5.68 0.48 2.70 1.55 12.79
                                             Table 5.33 (cont.)
Site 
No.
Site Name Sq. Unit Spit Temper Group Type Button 
No.
Sample 
No.
MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 FeO
ETM Angkitkita 3B II-III 7 C1 diag B41 ETM3923 0.68 38.66 35.53 9.08 0.29 2.92 1.06 10.16
ETM Angkitkita 3B II-III 7 C1 diag B42 ETM3933 0.61 38.48 37.25 8.33 0.18 3.03 0.95 11.06
ETM Angkitkita 3B II-III 7 C1 diag B64 ETM4003 0.77 36.34 46.39 3.42 0.31 2.80 0.86 8.73
ETM Angkitkita 3B II-III 7 G* pbs B39 ETM4015 0.56 38.05 38.61 8.63 0.28 2.85 0.68 9.96
ETM Angkitkita 3B II-III 7 D3* pbs B39 ETM4016 0.55 34.63 47.14 4.08 0.45 3.26 1.61 8.02
ETM Angkitkita 3B II-III 7 C1* pbs B39 ETM4017 0.92 38.59 44.28 3.27 0.34 2.25 0.88 9.30
ETM Angkitkita 3B II-III 7 F pbs B41 ETM4018 0.74 32.98 42.61 6.28 0.40 2.89 1.26 12.27
ETM Angkitkita 3B II-III 8 C1 diag B40 ETM4546 0.74 35.99 42.17 5.61 0.49 3.26 0.78 7.67
ETM Angkitkita 3B II-III 8 G pbs B43 ETM4579 1.18 35.11 43.97 4.17 0.23 2.52 0.90 11.76
ETM Angkitkita 3B II-III 9 G diag B43 ETM4763 0.91 36.02 43.13 6.12 0.30 2.90 0.90 8.74
ETM Angkitkita 3B II-III 9 G pbs B40 ETM4771 0.73 36.34 40.87 7.47 0.29 2.75 1.23 9.99
ETM Angkitkita 3B II-III 9 D3 pbs B41 ETM4772 0.48 32.87 51.08 2.32 0.49 3.41 1.51 6.56
ETM Angkitkita 3B III 11 G* pbs B39 ETM4860 2.02 35.03 41.96 6.20 0.43 2.81 1.09 10.26
EUX Matambek SURF 0 0 B pbs B17 EUX1 1.21 34.23 37.96 7.10 0.43 5.08 1.16 12.54
EUX Matambek SURF 0 0 C1 pbs B19 EUX2 6.16 25.43 43.85 1.26 0.61 2.67 0.74 18.67
EUX Matambek SURF 0 0 G pbs B19 EUX3 0.44 32.94 45.74 0.96 0.30 5.37 0.90 13.12
EUX Matambek 1 I 2 C1 pbs B19 EUX12 1.23 33.31 47.39 0.69 1.15 4.37 1.40 8.82
EUV Lifafaesing 2 VI 10 D1 pbs B1 EUV6 0.45 33.52 48.01 4.20 0.93 1.65 1.09 9.64
EUV Lifafaesing 2 VI 13 E pbs B25 EUV9 6.97 33.80 43.92 1.04 2.02 1.58 1.51 7.55
EUV Lifafaesing 2 VI 14 C1 pbs B1 EUV12 4.34 32.67 44.58 0.86 1.60 2.29 1.02 8.01
EUV Lifafaesing 2 VI-VII 15 C1 diag B25 EUV19 2.80 33.19 44.87 1.14 1.50 2.15 0.92 8.25
EUV Lifafaesing SURF 0 0 E pbs B25 EUV20 3.11 29.60 48.36 0.26 1.11 1.23 1.49 11.99
ERP Matampul SURF 0 0 D2 pbs B18 ERP2 0.52 44.78 41.84 0.37 0.46 3.79 0.89 7.06
ERP Matampul SURF 0 0 D3 pbs B29 ERP3 0.43 48.70 38.34 0.30 0.12 3.72 0.77 7.44
ETE Baba SURF 0 0 G pbs B30 ETE3 0.62 41.65 42.03 0.31 0.38 3.27 1.13 10.27
ETE Baba SURF 0 0 C1 pbs B27 ETE4 1.11 43.10 39.47 0.54 0.25 3.99 1.06 10.48
ETE Baba SURF 0 0 F pbs B22 ETE5 1.72 34.86 44.51 0.23 0.79 3.12 1.08 13.26
ETF Ansingsing SURF 0 0 E diag B21 ETF1 0.53 38.34 45.79 1.49 0.25 3.41 2.21 7.11
ETF Ansingsing SURF 0 0 D2 pbs B21 ETF5 1.08 41.93 42.03 1.54 0.18 3.54 1.70 7.85
ETF Ansingsing SURF 0 0 D1 pbs B22 ETF6 0.68 46.06 39.27 1.96 0.07 3.41 0.94 7.34
ETF Ansingsing SURF 0 0 G pbs B23 ETF7 1.50 38.45 40.40 1.78 0.39 3.04 1.66 12.41
ETI Ambutu SURF 0 0 D3 pbs B26 ETI1 0.43 43.65 39.06 4.88 0.32 4.48 0.84 6.15
ETI Ambutu SURF 0 0 C1 pbs B22 ETI2 0.82 37.79 42.57 2.91 0.42 4.59 0.93 9.65
ETL Salkangkinit SURF 0 0 D3 pbs B15 ETL5 1.00 36.34 43.44 4.19 0.98 5.38 0.93 7.37
ETL Salkangkinit SURF 0 0 G pbs B20 ETL6 0.53 39.44 36.76 7.20 0.44 3.50 0.93 10.95
ETL Salkangkinit SURF 0 0 C1 pbs B28 ETL7 0.76 43.35 35.29 7.73 0.41 2.47 1.04 8.78
ETR Nonu SURF 0 0 D2 pbs B18 ETR6 0.22 39.54 36.86 6.63 0.53 1.04 1.61 13.25
ETR Nonu SURF 0 0 G pbs B29 ETR8 0.43 41.64 41.18 2.30 0.40 0.24 1.24 12.41
ETR Nonu SURF 0 0 G pbs B31 ETR9 0.72 40.42 44.13 3.47 0.52 0.82 1.22 8.46
ETS Matangkipit SURF 0 0 D2 pbs B17 ETS7 0.41 43.02 39.71 2.63 1.20 4.18 1.06 6.29
ETS Matangkipit SURF 0 0 D2 pbs B16 ETS10 0.69 42.00 42.60 2.32 0.33 4.53 0.87 6.44
ETS Matangkipit SURF 0 0 G pbs B31 ETS12 2.23 36.97 43.62 1.66 3.00 2.34 0.62 9.18
ETS Matangkipit SURF 0 0 D3 pbs B26 ETS13 0.32 47.13 37.73 1.98 0.75 4.68 0.80 6.22
ETS Matangkipit SURF 0 0 D3 pbs B38 ETS14 0.47 46.17 38.61 1.86 0.40 3.59 0.72 7.91
ETS Matangkipit SURF 0 0 D1 pbs B21 ETS15 0.75 41.42 39.28 3.22 1.04 4.27 1.24 8.09
ETS Matangkipit SURF 0 0 C1 pbs B23 ETS16 0.42 43.17 40.78 0.91 0.22 4.23 1.47 8.72
ETS Matangkipit A50 I 1 H pbs B27 ETS63 0.31 47.11 36.43 2.66 0.19 3.83 1.07 8.30
ETU Waradan SURF 0 0 D3 pbs B29 ETU1 0.45 46.51 36.17 3.95 0.35 4.29 0.83 7.28
ETU Waradan SURF 0 0 D2 pbs B26 ETU2 0.49 47.42 37.73 3.28 0.43 4.63 0.68 5.10
ETU Waradan SURF 0 0 G pbs B28 ETU3 0.68 34.74 49.84 0.42 0.73 1.43 1.34 10.30
ETU Waradan SURF 0 0 C1 pbs B30 ETU4 0.58 41.22 42.92 1.05 0.32 4.10 0.78 8.85
ETV Sautam SURF 0 0 G diag B31 ETV1 1.10 36.11 48.68 0.57 0.30 0.41 0.97 11.58
ETV Sautam SURF 0 0 C1 pbs B30 ETV3 0.38 42.38 45.74 0.37 0.17 0.26 0.94 9.60
ETZ Amfuli SURF 0 0 D2 pbs B16 ETZ15 0.47 44.34 46.43 1.25 0.49 0.54 0.71 5.47
ETZ Amfuli SURF 0 0 C1 pbs B17 ETZ17 0.45 45.20 42.14 1.41 0.25 0.25 1.02 9.08
ETZ Amfuli SURF 0 0 C1 pbs B20 ETZ18 0.62 44.33 42.90 0.62 0.22 0.34 1.28 9.44
ETZ Amfuli SURF 0 0 D2 pbs B23 ETZ19 0.23 46.72 45.36 1.04 0.28 0.25 0.75 5.18
EUA Salkangkis SURF 0 0 C1 pbs B15 EUA108 0.79 39.48 46.44 1.82 0.31 1.06 0.92 9.01
EUA Salkangkis SURF 0 0 C1 pbs B16 EUA109 0.60 43.08 40.55 7.68 0.30 1.52 1.29 4.88
EUA Salkangkis SURF 0 0 G pbs B20 EUA110 0.67 37.11 51.35 1.66 0.56 0.76 0.79 6.91
ENX Fissoa 2 0-15 cm vrf-cpx-plg* pbs B12 ENX113 0.52 38.21 36.80 3.79 0.17 4.92 1.09 14.38
ENX Fissoa 2 0-15 cm cpx-rich w/ plg-vrf pbs B12 ENX119 2.84 34.02 47.67 1.22 0.39 3.72 1.22 8.81
ENX Fissoa 2 0-15 cm plg-rich w/ biot pbs B14 ENX120 0.99 35.32 46.65 1.45 0.08 5.00 0.87 9.26
ENX Fissoa 2 0-15 cm op-rich pbs B11 ENX121 0.61 42.51 40.75 2.18 0.09 4.28 1.08 8.40
ENX Fissoa 2 0-15 cm plg-rich w/ vitric-rich vrf pbs B12 ENX122 2.84 32.94 45.16 0.79 0.10 3.36 0.39 14.24
ENX Fissoa 2 0-15 cm plg-rich w/ vrf-hbl pbs B14 ENX123 2.33 35.02 42.35 1.32 1.03 3.74 0.64 13.00
ENX Fissoa 2 0-15 cm plg-rich w/ vrf-hbl pbs B13 ENX124 0.81 40.55 43.20 1.51 0.03 4.25 1.07 8.39
ENX Fissoa 2 0-15 cm calc pbs B14 ENX125 0.75 36.93 43.98 1.11 0.11 4.47 1.41 11.01
ENX Fissoa 2 0-15 cm calc pbs B11 ENX126 0.67 35.42 52.39 0.92 0.11 5.35 0.88 4.00
ENX Fissoa 2 0-15 cm calc pbs B11 ENX127 0.52 38.39 40.07 2.09 0.06 4.84 1.13 12.66
   Table 5.33 (cont.)
Site 
No.
Site Name Sq. Unit Spit Temper Group Type Button 
No.
Sample 
No.
MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 FeO
ENX Fissoa 2 0-15 cm calc pbs B13 ENX128 0.60 35.66 50.55 0.87 0.14 5.22 1.11 5.59
ENX Fissoa 2 0-15 cm plg-vrf rich pbs B13 ENX130 0.34 41.46 40.39 2.15 0.11 4.43 1.72 9.14
ENX Fissoa 2 0-15 cm plg-vrf rich pbs B24 ENX131 0.78 39.97 46.66 0.89 0.08 4.53 1.01 5.88
ENX Fissoa 2 0-15 cm calc-cpx-vrf-plg pbs B24 ENX132 0.87 43.67 38.43 2.93 0.08 4.89 2.57 6.38
EAA Lossu unprov plg-vrf/cpx-hbl diag B54 EAA12 1.29 38.86 47.14 2.85 0.19 3.58 1.65 4.17
EAA Lossu ? plg-vrf/cpx-hbl diag B54 EAA13 0.88 37.40 41.28 4.23 0.17 4.56 1.07 10.19
EAA Lossu ? plg-vrf/cpx-hbl diag B56 EAA14 1.38 38.93 44.92 2.06 0.09 3.66 1.18 7.68
EAA Lossu ? cpx-op-plg diag B55 EAA15 0.80 36.21 47.05 3.25 0.21 4.19 1.29 6.80
EAA Lossu ? plg-vrf/cpx-hbl* diag B56 EAA16 0.77 37.14 44.51 1.93 0.10 4.43 0.82 10.23
EAA Lossu ? plg-vrf/cpx-hbl diag B54 EAA17 0.50 37.24 48.51 3.00 0.32 4.64 0.99 4.59
EAA Lossu ? cpx-rich* diag B55 EAA18 0.40 35.43 42.71 3.52 0.13 4.93 1.67 11.09
EAA Lossu ? calc diag B56 EAA19 0.71 41.11 38.27 6.40 0.15 5.87 1.56 5.89
ELS Dori 9A 2 cs-calc* pbs B50 ELS1 1.19 35.93 50.49 0.83 0.08 3.69 1.08 6.54
ELS Dori 9A 4 5 cs-calc* pbs B50 ELS2 1.09 36.63 50.88 0.75 0.13 3.56 1.04 5.82
ELS Dori 9A 4 5 qtz-calc* pbs B50 ELS3 0.91 37.70 46.47 2.22 0.18 4.70 0.90 6.71
ELS Dori 9A 2 cs-calc* pbs B51 ELS4 0.85 36.29 49.19 0.99 0.12 3.48 1.13 7.83
ELS Dori 9A 4 5 plg-cpx/vrf-hbl* pbs B51 ELS5 0.93 36.39 46.01 1.92 0.30 3.86 0.68 9.64
ELS Dori 9A 2 cpx-rich* pbs B51 ELS6 1.08 28.80 49.10 0.78 0.10 3.80 0.69 15.57
ELS Dori 9A 4 5 plg-cpx/vrf-hbl* pbs B52 ELS7 1.04 36.03 42.13 2.45 0.17 4.14 1.08 12.83
ELS Dori 9A 4 5 cpx-rich* pbs B52 ELS8 0.68 34.64 42.76 1.75 0.19 4.41 1.82 13.65
ELS Dori 9A 4 5 cpx-rich* pbs B52 ELS9 0.66 35.78 40.66 1.43 0.14 4.01 1.37 15.82
ELS Dori 9A 2 med-calc* pbs B53 ELS10 1.41 35.58 42.41 1.38 0.41 4.26 1.24 12.94
ELS Dori 9A 2 cs-calc* pbs B53 ELS11 0.85 36.07 43.31 1.28 0.26 3.85 1.82 12.33
ELS Dori 9A 4 1 qtz-calc pbs B53 ELS20 0.64 36.85 50.67 1.10 0.17 3.98 0.79 5.74
ELS Dori 9A 4 1 plg-cpx/vrf-hbl pbs B57 ELS22 1.32 31.69 48.55 1.48 0.17 3.78 0.72 12.18
ELS Dori 9A 4 1 qtz-calc pbs B57 ELS23 0.72 38.45 45.05 2.81 0.14 4.47 0.84 7.39
ELS Dori 9A 4 1 fine-calc pbs B57 ELS24 0.97 35.01 44.56 1.32 0.29 3.60 1.17 12.91
ELT Mission 2 4 2 plg-cpx/vrf-hbl pbs B61 ELT25 0.90 37.31 41.86 2.44 0.53 3.61 1.02 11.76
ELT Mission 2 4 2 qtz-calc pbs B55 ELT26 0.68 38.71 45.15 3.04 0.07 3.88 0.66 7.71
ELT Mission 2 4 2 plg-cpx/vrf-hbl pbs B61 ELT27 1.58 34.15 50.11 1.38 0.12 3.57 0.95 8.02
ELT Mission 2 4 2 cpx-rich pbs B58 ELT29 0.99 33.48 43.85 2.14 0.34 4.18 1.10 13.66
ELT Mission 2 3 5 cpx-op pbs B58 ELT30 0.24 41.32 24.92 2.44 0.02 3.23 2.12 25.60
ELT Mission 2 3 5 cs-calc pbs B58 ELT31 0.51 40.33 33.94 5.77 0.05 4.16 1.30 13.79
ELT Mission 2 3 5 plg-cpx/vrf-hbl pbs B59 ELT32 0.56 39.67 40.48 3.10 0.09 4.29 1.14 10.55
ELT Mission 2 3 5 cpx-rich pbs B59 ELT33 1.19 37.06 39.12 2.89 0.09 3.61 0.92 14.98
ELT Mission 2 3 5 cpx-rich pbs B59 ELT34 0.94 39.25 37.54 4.15 0.42 3.48 1.39 12.75
ELT Mission 2 1 8 med-calc pbs B60 ELT35 1.03 38.92 38.09 3.07 0.10 3.98 1.32 13.37
ELT Mission 2 1 8 cpx-rich pbs B60 ELT36 0.49 37.12 37.99 2.62 0.25 3.14 1.64 16.56
ELT Mission 2 1 8 plg-cpx/vrf-hbl pbs B60 ELT37 0.56 38.22 40.68 3.51 0.09 4.09 1.43 11.29
ELT Mission 2 1 8 cs-calc pbs B61 ELT38 0.78 40.71 41.91 3.59 0.11 4.21 1.64 6.93
ELT Mission 2 1 8 med-calc pbs B54 ELT39 1.43 34.98 46.30 1.80 0.17 3.75 1.02 10.36
* = sherd analysed by WRD
NB: Hunt's original sample numbers were used for Lasigi & Lossu; these should not be confused with the id. numbers I have given to the diagnostic sherds from Lasigi
   
 
Table 5.34 ETM – Angkitkita: Possible clay sources utilised within the pottery assemblage & association with temper 
group 
CLAY (NO.) TEMPER GROUPS 
1 C1 
2 A, C1, D1, D2, D3, E, F, G 
3 D1, E, F  
4 D3 
5 A 
 
Table 6.1 Tanga: Local & exotic groups of pottery & their clay & temper associations 
CERAMIC GROUP DERIVATION CLAY (NO.) TEMPER GROUP 
Local Ware Tanga 1 C1 
Exotic Ware – Group I Anir/other TLTF? 2 A, B, C1 (outlying), D1, D2, D3, E, F, G 
Exotic Ware – Group II Anir? (Malekolen?) 3 (D1), E, F  
Exotic Ware – Group III Anir? 4 D1, D2, D3, H 
Exotic Ware – Group IV Anir? (unknown) 5 A 
Exotic Ware – Group V Anir/other TLTF?  6 EUV (C1,E,A?), other (C1,F,G,D2) 
 
Table 6.2 ETM – Angkitkita: Distribution of diagnostic sherds by ceramic group & excavation unit 
   CERAMIC  GROUP       
UNIT LW EWI EWII EWIII EWIV MALASANG? TOTAL 
I 10 9       1 20 
I-II 4     4 
II 29 3   1 33 
II-III 503 11 9  4 527 
III 74 4 3  1 82 
IV 3 3  1  7 
Total 623 30 12 1 6 1 673 
 
Table 6.3 ETM – Angkitkita: Distribution of ceramic groups (diagnostic sherds) by excavation square, unit & spit 
      CERAMIC  GROUP   
SQUARE UNIT SPIT LW EWI EWII EWIII EWIV MALASANG? TOTAL
1A II 2 11     11
 II-III 3 9     9
  4 40 1 2   43
  5 5  1   6
  6 8     8
 III 7 5     5
Total   78 1 3   82
1B II-III 3 12 1    13
  4 10     10
  5 6     6
  6 3     3
  WC 2     2
 III 7 2     2
  8 1     1
Total   36 1    37
2 I 1 2     2
  2 4 2    6
  3 1 4    5
  4 1     1
  5 1 1    2
 II 6 1    1 2
 II-III 7 2 1   3 6
  8 5 2   1 8
 III 9  1   1 2
 IV 10A  1    1
  10B  2  1  3
Total   16 15  1 6 38
 
Table 6.3 (cont.) 
3 II 5 3     3
 II-III 6 5     5
  7 13     13
  8 50 1 1   52
  9 17     17
 III 10 12  1   13
  11 7  1   8
  12 4 1    5
  13 3     3
Total   114 2 3   119
3A I 2      1 1
 II 3 2     2
  4 2     2
  5 4 3    7
 II-III 6 13 2    15
  7 36     36
  8 44     44
  9 36     36
 III 10 18     18
  11 13 1    14
  12 3     3
  unprov 1     1
 IV 13 3     3
Total   175 6    1 182
3B II 3 1     1
  4 5     5
 II-III 5 11     11
  6 32 2    34
  7 104  4   108
  8 31  1   32
  9 7 1    8
  unprov 2     2
 III 10 3 1    4
  11 1  1   2
  12 1     1
 I-II 2 4     4
Total   202 4 6   212
4 I 4 1     1
Total   1     1
5 I 4  2    2
Total    2    2
Total   623 30 12 1 6 1 673
 
 
Table 6.4 ETM – Angkitkita: Representation of diagnostic sherd class by ceramic group 
  CERAMIC GROUP       
SHERD CLASS LW EWI EWII EWIII EWIV MALASANG? TOTAL 
rim  324 11 5  2 1 341 
rim/neck  1  1 
rim/neck/shoulder 1  1 
neck 192 11 1 1 2  209 
neck/shoulder 49 1  50 
carination  1  1 
body 47 6 6 1  60 
lug/handle  1  1 
detached lug/handle 2  2 
base 1  1 
detached appliqué 6  6 
Total 623 30 12 1 6 1 673 
 
Table 6.5 ETM – Angkitkita: Vessel forms by ceramic group (rims only), showing rim (direction & profile) & lip form 
characteristics 
       CERAMIC  GROUP    
VESSEL FORM RIM DIR RIM PROF LIP PROF LW EWI EWII EWIV TOTAL
ROG outcurving convergent (grad.) flat 1     1
RO outcurving parallel flat 4   1  5
    convergent (grad.) flat 53     53
      round 2  2
      ridged 1  1
R IND convergent (grad.) flat 2     2
      round 1  1
I/OP outward parallel flat 1     1
      round 1  1
      ridged 1  1
    convergent (grad.) flat 7     7
II vertical convergent (grad.) flat 1     1
    divergent (grad.) flat 3     3
  incurving convergent (grad.) flat 2     2
 inward divergent (grad.) grooved  1 1
III everted/horiz. convergent (grad.) flat  1   1
VIIa vertical parallel flat 4 1   5
    convergent (grad.) flat 18     18
VIIb  convergent (grad.) flat 3 1   4
IND IND parallel flat 36 2  1 39
      round 6  6
    convergent (grad.) flat 139 3 4  146
      round 16  16
      pointed 1 1 2
      IND 1  1
    divergent (grad.) flat 4 2   6
    IND flat 14     14
      round 1  1
      round? 1  1
      ridged 1  1
Total       325 11 5 2 343
NB: 107 rims (ca. 31%) could be oriented; the single Malasang sherd is excluded from this table; lip profile categories 1 & 2 (i.e. ‘flat with 
sharp edge’ & ‘flat with rounded edge’) are amalgamated 
Table 6.6 ETM – Angkitkita: Indication of vessel form (neck, neck/shoulder, & carinated sherds) by ceramic group 
      CERAMIC GROUP      
CLASS VESSEL FORM LW EWI EWII EWIII EWIV TOTAL
neck R 156 9 1 1 1 168
  RO 23 2  1 25
 RG 1      1
  VIIa 2  2
neck/shoulder RG 47     1 48
  ROG 2  2
carination V? (car)  1     1
Total   231 12 1 1 3 248
 
Table 6.7 ETM – Angkitkita: Orifice diameters of vessel forms by ceramic group, based on rim sherd count 
      CERAMIC  GROUP    
VESSEL FORM ORIF DIAM (CM) LW EWI EWII EWIV TOTAL 
ROG 24-28 1       1 
RO 8-12 1       1 
  12-16 8    8 
  16-20 20    20 
  20-24 15    15 
  24-28 9  1  10 
  28-32 6    6 
I/OP 12-16 5       5 
  16-20 2    2 
  20-24 1    1 
  24-28 1    1 
II 8-12 2       2 
  12-16 2    2 
  16-20 1    1 
  20-24 1   1 2 
III 20-24   1     1 
VIIa 8-12   1     1 
  12-16 4    4 
  12-16? 1    1 
  16-20 13    13 
  20-24 1    1 
  24-28 2    2 
VIIb 12-16   1     1 
  16-20 1    1 
  20-24 1    1 
  20-24? 1    1 
Total   99 3 1 1 104 
NB: The orifice diameter of three rims could not be confidently estimated 
 
Table 6.8 ETM – Angkitkita: Decorative techniques & combinations by ceramic group 
  CERAMIC GROUP   
DECO TECH LW EWI EWII EWIV TOTAL
fingernail impression 2    2
fingernail pinch 3 3
rectilinear incision 40 2 5 47
curvilinear incision 5 5
rectilinear & curvilinear incision 1 1 2
white paint? 7 7
applied band 3 2 1 6
applied nubbin 4 4
single tool-impressed applied band 2 2
incised & single tool-impressed nubbin 1 1
incision & plain applied band 9 9
incision & applied nubbin 2 2
incision & single tool-impressed applied band 2 2
linear/curvilinear incision & single tool-impressed applied band 1 1
incision & notched applied band 12 12
incision & nubbin w/ notched applied band 3 3
incision & nubbin w/ plain applied band 2 2
notched lip 3 3 1 7
notched lip & incision 6 6
notched lip & rectilinear/curvilinear incision 1 1
notched lip & incision & applied nubbin 1 1
notched lip & incision & plain applied band & nubbin 1 1
notched lip & incision & notched applied band & nubbin 1 1
incised lip 8 2 10
incised lip & incision 1 1
dentate-stamped  1 1
dentate- & single tool-stamped  1 1
stamped impression  1 1
ground & grooved (post-firing) 1 1
Total 119 13 6 4 142
Table 6.9 ETM – Angkitkita: Distribution of total decorated sherds by excavation unit, decorative technique & ceramic group 
      CERAMIC  GROUP    
UNIT DECO TECH LW EWI EWII EWIV TOTAL 
I fingernail impression 1      1 
  stamped impression   1  1 
  rectilinear incision 1   1 
  incision & applied band 1   1 
  ground & grooved (post-firing) 1   1 
  notched lip   1  1 
  incised lip 1   1 
II fingernail pinch       1 1 
  rectilinear incision 1   1 
  curvilinear incision 1   1 
  white paint? 1   1 
  applied band   2  2 
  applied nubbin 1   1 
  incision & nubbin w/ notched applied band  1   1 
II-III fingernail impression 1     2 3 
  rectilinear incision 36 2 4 42 
  curvilinear incision 3   3 
  rectilinear & curvilinear incision   1  1 
  white paint? 6   6 
  applied band 3  1 4 
  applied nubbin 3   3 
  single tool-impressed applied band 1   1 
  incised & single tool-impressed nubbin 1   1 
  incision & plain applied band 6   6 
  incision & applied nubbin 2   2 
  incision & single tool-impressed applied band 1   1 
  incision & notched applied band 12   12 
  incision & nubbin w/ plain applied band 2   2 
  incision & nubbin w/ notched applied band  2   2 
  notched lip 2   1 3 
  notched lip & incision 5   5 
  notched lip & rectilinear/curvilinear incision 1   1 
  notched lip & incision & applied nubbin 1   1 
  notched lip & incision & plain applied band & nubbin 1   1 
  notched lip & incision & notched applied band & nubbin 1   1 
  incised lip 7 1  8 
  incised lip & incision 1   1 
III dentate-stamped   1    1 
  rectilinear incision 2  1 3 
  curvilinear incision 1   1 
  rectilinear & curvilinear incision 1   1 
  single tool-impressed applied band 1   1 
  incision & plain applied band 2   2 
  incision & single tool-impressed applied band 1   1 
  linear/curvilinear incision & single tool-impressed applied band 1   1 
  notched lip 1 2  3 
  notched lip & incision 1   1 
IV dentate- & single tool-stamped   1    1 
  incised lip   1  1 
Total   119 13 6 4 142 
Table 6.10 ETM – Angkitkita: Location & technique of decoration on vessel forms (rim, neck & shoulder sherds only) by 
ceramic group 
      CERAMIC GROUP   
VESSEL 
FORM DECO LOC DECO TECH LW EWI EWIV TOTAL
RO lip/outside rim notched/incision 1    1
    notched/incision & applied nubbin 1  1
    notched/incision & plain applied band & nubbin 1  1
    notched/incision & notched applied band & nubbin 1  1
    incised/incision 1  1
  outside rim white paint? 1    1
  neck fingernail pinch    1 1
    incision 1  1
    incision & single tool-impressed applied band 1  1
    incision & notched applied band 1  1
    incision & nubbin w/ notched applied band 2  2
    white paint? 3  3
R neck fingernail impression 2    2
    rectilinear incision 10  10
    curvilinear incision 1  1
    incision & plain applied band 2  2
    incision & applied nubbin 2  2
    incision & nubbin w/ plain applied band 2  2
    incision & notched applied band 6  6
  body rectilinear incision 1    1
RG neck fingernail pinch    1 1
  neck/shoulder rectilinear incision 1    1
    incision & single tool-impressed applied band 1  1
I/OP lip/outside rim notched/incision 1    1
II lip notched  1 1
III inside/outside rim dentate- & single tool-stamped   1   1
VIIa lip notched   1  1
VIIb lip incised   1  1
Total     43 3 3 49
 
Table 6.11 ETM – Angkitkita: Location of decorative technique by ceramic group 
      CERAMIC GROUP    
DECO LOC DECO TECH LW EWI EWII EWIV TOTAL 
lip stamped-impressed   1     1 
  notched 3 3  1 7 
  incised 8 2   10 
lip & outside rim notched/incision 6       6 
  notched/rectilinear & curvilinear incision 1    1 
  notched/incision & applied nubbin 1    1 
  notched/incision & plain applied band & nubbin 1    1 
  notched/incision & notched applied band & nubbin 1    1 
  incised/incision 1    1 
outside rim incision 1       1 
  incision & nubbin w/ notched applied band 1    1 
  white paint? 3    3 
inside & outside rim dentate- & single tool-stamped   1     1 
  white paint? 1    1 
neck fingernail impression 2       2 
  fingernail pinch    2 2 
  incision 11    11 
  curvilinear incision 1    1 
  white paint? 3    3 
  incision & plain applied band 3    3 
  incision & applied nubbin 2    2 
  incision & notched applied band 7    7 
  incision & single tool-impressed applied band 1    1 
  
linear & curvilinear incision & single tool-impressed 
applied band 
1    1 
  incision & nubbin w/ plain applied band 2    2 
  incision & nubbin w/ notched applied band 2    2 
neck/shoulder incision  1       1 
  incision & single tool-impressed applied band 1    1 
body dentate-stamped   1     1 
  fingernail pinch     1 1 
  incision 23 2 5  30 
  curvilinear incision 3    3 
  linear & curvilinear incision 1 1   2 
  applied band 1 2 1  4 
  applied nubbin 1    1 
  incision & plain applied band 6    6 
  incision & notched applied band 5    5 
  ground & grooved (post-firing) 1    1 
interior body linear incision 4       4 
  curvilinear incision 1    1 
detached applied band 2    2 
  applied nubbin 3    3 
 incised & single tool-impressed nubbin 1       1 
 single tool-impressed applied band 2    2 
Total   119 13 6 4 142 
NB: Incision is rectilinear unless otherwise noted 
 
    CERAMIC GROUP
MOTIF NO. LW EWI EWII EWIV TOTAL
T1 3 3
T1? 1 1
T1, Tlm3 1 1
T2 14 14
T2? 1 1
T2, Tlm2 1 1
T2, Tlm3 2 2
T2?, Tlm3 1 1
T2, Tlm5 1 1
T3 1 1
T3, Tlm3 1 1
T4 3 3
T4? 2 2
T5 13 13
T5? 8 8
T6 3 3
T6, Tlm3 1 1
T7 1 1
T8 1 1
T9a 2 2
T13 1 1
Anson #2, 237, 417 1 1
IND-Lapita 1 1
Tlm1 5 2 7
Tlm2 3 3
Tlm3 5 5
Tlm4 1 1
Tlm5 3 3
Tlm6 1 1
Tlm7 1 1
Total 68 9 5 3 85
Table 6.12 ETM – Angkitkita: Distribution of  body & lip motifs by ceramic group
Table 6.13 Tanga surface: Distribution of diagnostic sherds by ceramic group 
     CERAMIC  GROUP    
PROVENANCE LW EWI EWII EWIII TOTAL 
SURF 36 6 2 7 51 
Unstrat.  4    3 
Total 40 6 2 7 55 
 
Table 6.14 Tanga surface: Representation of diagnostic sherd class by ceramic group  
     CERAMIC GROUP     
CLASS LW EWI EWII EWIII TOTAL
rim 10 1 1 4 16
rim/neck 1  1
rim/neck/shoulder 1  1
neck 21 3 2 26
neck/shoulder 1  1
neck/carination  1 1
carination 1  1
body 4 1 1 1 7
detached appliqué 1  
Total 40 6 2 7 55
 
 
Table 6.15 Tanga surface: Vessel forms by ceramic group (rims only), showing rim (direction & profile) & lip form 
characteristics 
          CERAMIC GROUP    
VESSEL FORM RIM DIR RIM PROF LIP PROF LW EWI EWII EWIII TOTAL 
ROG outcurving convergent (grad.) flat 1      1 
RO outcurving parallel flat 1      1 
    convergent (grad.) flat 3      3 
VIIa vertical convergent (grad.) flat 1      1 
IND IND parallel flat 3 1 1 1 6 
      ridged 1   1 
    convergent (grad.) flat 1     1 2 
    divergent (grad.) flat 1     2 3 
Total       12 1 1 4 18 
NB: Five of the total rims (or 28%) could be oriented; lip profile categories 1 & 2 (i.e. ‘flat with sharp edge’ & ‘flat with rounded edge’) are 
amalgamated 
 
Table 6.16 Tanga surface: Indication of vessel form (neck, neck/shoulder & carinated sherds) by ceramic group 
      CERAMIC GROUP    
CLASS VESSEL FORM LW EWI EWIII TOTAL 
neck RO 1 1  2 
  R 20 1 2 22 
neck/shoulder RG 1     1 
neck/carination V? (car)   1   1 
carination V? (car) 1     1 
Total   23 3 2 27 
 
Table 6.17 Tanga surface: Orifice diameters of Local Ware vessels 
VESSEL FORM ORIF DIAM (CM) LW TOTAL
ROG 14 1 1
RO 16-20 2 2
  20-24 1 1
  24-28 1 1
VIIa 16-20 1 1
Total   6 6
Table 6.18 Tanga surface: Decorative techniques & combinations by ceramic group 
    CERAMIC  GROUP    
DECO TECH LW EWI EWII EWIII TOTAL 
dentate-stamped   1     1 
fingernail pinch 4    4 
rectilinear incision 1 2 2 2 7 
applied band 1    1 
applied nubbin 2    1 
incision & plain applied band 2    2 
incision & single tool-impressed applied band 1    1 
notched lip 1   2 3 
notched lip & fingernail pinch 1    1 
Total 13 3 2 4 22 
Table 6.19 Tanga surface: Location & technique of decoration on vessel forms by ceramic group 
      CERAMIC GROUP    
VESSEL FORM DECO LOC DECO TECH LW EWIII TOTAL 
RO lip/outside rim notched/fingernail pinch 1   1 
R outside rim incision   1 1 
  neck fingernail pinch 1   1 
    incision 1  1 
    incision & plain applied band 2  2 
RG body fingernail pinch 1   1 
V? (car) carination fingernail pinch 1   1 
Total     7 1 8 
Table 6.20 Tanga surface: Location of decorative technique by ceramic group 
     CERAMIC  GROUP    
DECO LOC DECO TECH LW EWI EWII EWIII TOTAL 
lip notched 1     2 3 
lip/outside rim notched/fingernail pinch 1       1 
outside rim incision     1 1 2 
neck fingernail pinch 1       1 
  incision 1 1   2 
  incision & plain applied band 2    2 
carination fingernail pinch 1       1 
body dentate-stamped   1     1 
  fingernail pinch 2    2 
  incision   1 1 1 3 
  applied band 1    1 
  applied nubbin 1    1 
  incision & single tool-impressed applied band 1    1 
Total   12 3 2 4 21 
NB: All incision is rectilinear 
    CERAMIC GROUP
MOTIF NO. LW EWI EWII EWIII TOTAL
T1 1 1
T2? 1 1
T2 1 1
T7? 1 1
T10 1 1
T11 1 1
T12 1 1
T9a 1 1
T9b 1 1
T9b, Tlm3 1 1
T9c 1 1
Tlm5 2 2
Tlm8 1 1
Total 8 1 1 4 14
Table 6.21 Tanga surface: Distribution of  body & lip motifs by ceramic group 
Table 6.22 ELS/ELT – Lasigi: Local & exotic groups of pottery & their clay & temper associations 
CERAMIC GROUP DERIVATION CLAY (NO.) TEMPER GROUP 
Local Ware – Group I Lasigi area 1 plg-cpx/vrf-hbl, fine-calc, med-calc 
Local Ware – Group II Lasigi area 2 cpx-rich, opx-rich 
Local Ware – Group III? Lasigi area? IND op-rich 
Exotic Ware – Group I Admiralties? 3 qtz-calc, cs-calc 
Exotic Ware – Group II other New Ireland? 4 cpx-op 
 
 
Table 6.23 ELS/ELT – Lasigi: Distribution of diagnostic sample by excavation phase & ceramic group  
    CERAMIC  GROUP    
PHASE LWI LWII LWIII? EWI EWII IND TOTAL
Dori   
Surf 14  3 1   18
5 – post-contact ‘mounds’ 16 1 1  18
4 – main occupation, ‘Transition’ 95 16 24 25 16 1 177
3 – ‘construction’ (postholes) 11 5 3 4 2 25
2 – ‘midden’, Lapita 28 2 16 3 1 50
1 – ‘burial’ 4  4
Unid. 3 2  5
Total 171 24 33 46 21 2 297
Mission   
Surf 1       1
4 8 1  9
3 51 20 2 8 2 8* 91
2 42 14 1 2 3 2* 64
1 16 5 1 1* 23
?   1  1
Total 118 41 3 11 5 11* 189
Total 289 65 36 57 26 12 486
NB: * = hybrid calcareous temper (calc-plg-cpx) 
 
Table 6.24 ELS/ELT – Lasigi: Representation of diagnostic sherd class by ceramic group 
   CERAMIC GROUP    
SHERD CLASS LWI LWII LWIII? EWI EWII IND TOTAL
rim  140 20 13 38 11 6 228
rim/neck  1 1
neck 91 36 13 14 4 7 165
neck/shoulder 6 6
carination 6 1 1 2 10 20
carination? 1 1
body 36 8 7 2 1 54
lug/handle 6 1 1 8
stand? 1 1
detached appliqué 2 2
Total 289 65 36 57 26 13 486
 
 
 
Table 6.25 ELS/ELT – Lasigi: Vessel forms by ceramic group (rims only), showing rim (direction & profile) & lip form 
characteristics  
       CERAMIC  GROUP      
VESSEL FORM RIM DIR RIM PROF LIP PROF LWI LWII LWIII? EWI EWII IND TOTAL
RO outcurving parallel flat 2    1 1   4
   IND  1   1
    convergent (grad.) flat 1    3   4
   IND 1   1
    divergent (grad.) flat 4 1   1    6
   IND 2   2
R (ind.) IND parallel flat 1       1* 2
   IND 2   2
    convergent (grad.) flat    1 1    2
   IND  1   1
    divergent (grad.) flat 1  1     2
I outward parallel flat      1    1
II vertical divergent (grad.) flat 2        2
  inward divergent (grad.) flat 2  1     3
  incurving divergent (grad.) flat   1       1
III outcurving divergent (grad.) flat 1        1
VIIa vertical parallel flat 2        2
  convergent (grad.) flat 1   1
    divergent (grad.) flat 1        1
IND IND parallel flat 16 2 1 3   22
      pointed 1   1
   IND 5 1  1  7
    convergent (grad.) flat 4 1 1 13 1  1* 21
      pointed    1* 1
   IND 4 2  1 1  8
    divergent (grad.) flat 63 7 4 10 1 2(1*) 87
      pointed?    1  1
      grooved    1  1
      ridged?    1  1
      stepped 4 1 1  6
   IND 12 2 1 2 1 1* 19
    divergent (abrupt) flat 3  2    5
   IND   1  1
Total       135 19 13 36 11 6 220
NB: * = hybrid calcareous temper (calc-plg-cpx); R (ind.) = indeterminate restricted vessel; rims with indeterminate profiles excluded 
Table 6.26 ELS/ELT – Lasigi: Indication of vessel form (non-rim sherds) by ceramic group 
        CERAMIC GROUP      
CLASS VESSEL FORM LWI LWII LWIII? EWI EWII IND TOTAL
neck RO 2 1 2      5
  R (ind.) 82 34 11 13 4 7(6*) 151
  R? 5    5
neck/shoulder RG 4         4
  R (ind.) 1    1
carination V? (car) 6 1 1 2 10   20
carination? V? (car) 1         1
lug/handle IND 6  1 1     8
stand? VIII?   1      1
Total   110 37 16 16 14 7 200
Table 6.27 ELS/ELT – Lasigi: Orifice diameters of vessel forms by ceramic group 
      CERAMIC GROUP      
VESSEL FORM ORIF DIAM (CM) LWI LWII LWIII? EWI EWII TOTAL
RO 16-20 1 1  1  3
  20-24 5 1 1 7
  24-28 2 1 2 5
  28-32 2 2
  36-40  1 1
I 20-24    1  1
II 8-12  1    1
  16-20 1 1 2
  20-24 2 2
III 28-32 1     1
VIIa 16-20 1     1
  20-24 2 2
VIII? 20-24   1   1
  28-32 1 1
Total   18 3 2 6 1 30
NB: One LWI rim attributed to VF VIIa had an indeterminate orifice diameter 
 
Table 6.28 ELS – Dori: Distribution of vessel forms by phase & ceramic group (orientable rims, neck/shoulders, 
carinations & stands) 
       CERAMIC GROUP     
PHASE CLASS VESSEL FORM LWI LWII LWIII? EWI EWII TOTAL
Surf rim RO 1      1
    R (ind.) 1 2  3
5 rim VIIa 1      1
4 rim RO 2   2   4
    R (ind.) 1 1  2
    II 1 1 1  3
    VIIa 3  3
  neck/shoulder RG 3  3
  R (ind.) 1      1
  carination V? (car) 3  1 1 7 12
  carination? V? (car) 1      1
  stand? VIII?    1    1
3 rim RO 1  1
  R (ind.) 1      1
  carination V? (car) 1    1 2
2 rim RO     3 1 4
    R (ind.)   1  1
    I   1  1
  carination V? (car) 1   1 2 4
Total     22 1 5 10 11 49
NB: R (ind.) = indeterminate type of restricted vessel 
 
Table 6.29 ELS – Dori: Characteristics of LWI rims by temper group, Phases 2 & 4  
            
PHASE VESSEL FORM RIM DIR RIM PROF LIP PROF LWI-P LWI-FC LWI-MC TOTAL
4 RO outcurving divergent (grad.) IND  2 2
  R IND parallel flat 1  1
    IND 1 1
 II inward divergent (grad.) flat 1 1
  VIIa vertical parallel flat 1  2
   convergent (grad.) flat 1
      divergent (grad.) flat 1  1
  IND IND parallel flat 3  1 4
      convergent (grad.) flat 1  1
        IND 1 1
      divergent (grad.) flat 6 10 2 18
    stepped 1  1
         
        IND 3 3
      divergent (abrupt) flat 1  1
      IND flat  1 1 2
        grooved?  1 1
2 IND IND parallel flat 1 2 2 5
    IND 1 1
      convergent (grad.) flat  1 1 2
      divergent (grad.) flat 1 1 1 3
        IND  1 1
      divergent (abrupt) flat  1 1 2
   IND flat 1 1
 Total         22 20 13 55
NB: LWI-p = feldspathic temper (plg-cpx/vrf-hbl), LWI-fc = fine calcareous (fine-calc), LWI-mc = medium calcareous (med-calc) 
Table 6.30 ELS/ELT – Lasigi: Decorative techniques & combinations by ceramic group 
      CERAMIC  GROUP      
DECO TECH LWI LWII LWIII? EWI EWII IND* TOTAL 
fingernail impression 1       9   10 
fingernail impression & pinch      1  1 
fingernail pinch 5  10 2   17 
fingernail pinch & rectilinear incision 1      1 
fingernail pinch & applied ridge     1   1 
rectilinear incision 7 6     13 
curvilinear incision 1      1 
rectilinear & curvilinear incision 1      1 
applied band 9 3 1 2   15 
notched applied band 2  1  1  4 
notched applied band? 1      1 
applied nubbin 9 3 1    13 
applied band & nubbin 3      3 
applied ridge 2 1     3 
applied ridge? 5  1 1   7 
applied ridge & nubbin 1      1 
notched lip 54 5 5 26 6 1 97 
notched lip & fingernail impression   1     1 
notched lip & punctate    1    1 
notched lip & dentate-stamped    1    1 
incised lip & punctate     1   1 
scalloped/finger-pressed lip 11 1   1  13 
scalloped/finger-pressed lip? 1      1 
scalloped & notched lip 1      1 
dentate-stamped 15 1 1    17 
dentate-stamped? 2      2 
stamped impression    1 2   3 
drilled hole 1      1 
Total 133 21 23 35 18 1 231 
* = calc-plg-cpx temper 
 
Table 6.31 ELS/ELT – Lasigi: Location & technique of decoration on vessel forms by ceramic group 
      CERAMIC GROUP    
VESSEL FORM DECO LOC DECO TECH LWI LWII LWIII? EWI EWII TOTAL
RO lip notched lip 8 1  5 1 15
 rim (ext-int) drilled hole 1 1
  neck fingernail pinch   1   1
    applied band 1  1
R (ind.) lip notched lip 3  1 1  5
  neck dentate-stamped 6     6
    fingernail pinch 4 6 2 12
    incision 2  2
    applied band 2  2
    applied nubbin 3 1  4
    notched applied band  1 1
    applied ridge 1  1
    applied ridge & nubbin 1  1
    applied ridge? 1 1 1 3
    fingernail pinch & applied ridge 1 1
  neck interior stamped impression    1  1
  neck/shoulder dentate-stamped 1     1
  body notched applied band 1     1
RG neck applied band & nubbin 1     1
  neck/shoulder notched applied band 1     1
I lip notched lip    1  1
II lip notched lip 3     3
  lip/outside rim notched lip & punctate   1   1
III lip notched lip 1     1
V? (car) neck/carination fingernail impression & pinch     1 1
  carination dentate-stamped 4     4
    fingernail impression  9 9
  stamped impression 1 1
    incision 1  1
  carination? dentate-stamped? 1     1
VIIa lip notched lip 2     2
VIII? stand? stamped impression   1   1
    drilled hole 1  1
Total     43 7 11 13 12 87
NB: incision is rectilinear unless otherwise noted; decoration on indeterminate vessel forms is not shown 
Table 6.32 ELS – Dori: Distribution of  body & lip motifs by ceramic group 
    CERAMIC GROUP
MOTIF NO. LWI LWII LWIII? EWI EWII TOTAL
LAS1b 2 2
LAS1ind 1 1 2
LAS2 9 9
LAS2, LAS3b 1 1
LAS3a 1 1
LAS3b 1 1
LAS3b? 3 3
LAS4a 1 1
LAS4b 1 1 2
LAS4b? 1 1 2
LAS4c 2 2
LAS4c, LAS7 1 1
LAS5 1 1
LAS6, LASlm5 1 1
LAS6, LASlm7a 1 1
LAS7 1 1
LAS7? 1 1
LAS7, LAS9 1 1
LAS8 1 1
LAS9 2 2 4
LAS9, LAS10? 1 1
Lapita (Anson #240?) 1 1
Lapita (Anson #29?) 1 1
IND-Lapita 15 1 2 1 19
LASlm1 9 1 3 3 2 18
LASlm2 5 1 1 7
LASlm3 8 18 3 29
LASlm4 1 1 2
LASlm6 1 1
IND-Lapita, LASlm7b 1 1
LASlm8 1 1
Total 55 5 14 29 16 119
(dentate-stamped & stamped impressed)
            CERAMIC GROUP
MOTIF NO. LWI LWII LWIII? EWI EWII IND (c-p-c) TOTAL
LAS1a 1 1
LAS1 (ind.) 1 1
LAS4b 1 1
LAS7 1 1
LAS9 5 1 6
LAS9, LAS10 1 1
LAS11 1 1
LASlm1 21 4 1 3 1 1 31
LASlm2 5 5
LASlm3 2 2
Total 36 7 1 3 2 1 50
Table 6.33 ELT – Mission: Distribution of  body & lip motifs by ceramic group 
 Table 6.34 ELS – Dori: Distribution of decorated sample by excavation phase & ceramic group 
    CERAMIC GROUP    
PHASE DECO TECH LWI LWII LWIII? EWI EWII TOTAL
Surf applied band 3     3
  applied band & nubbin 1 1
  notched lip 2 1 1 4
  scalloped lip 1 1
5 notched applied band 1     1
  notched applied band? 1 1
  applied nubbin 1 1
  notched lip 2 1 3
  scalloped lip 2 2
4 fingernail impression 1    6 7
  fingernail pinch 2 8 1 11
  fingernail impression & pinch  1 1
  fingernail pinch & applied ridge  1 1
  fingernail pinch & incision 1 1
  rectilinear incision 4 2 6
  curvilinear incision 1 1
  applied band  2 1 1 4
  notched applied band 1 1 2
  applied nubbin 2 2 1 5
  applied band & nubbin 1 1
  applied ridge? 3 1 1 5
  applied ridge & nubbin 1 1
  notched lip 12 1 6 3 22
  notched lip & punctate  1 1
  incised lip & punctate  1 1
  scalloped lip 2 1 1 4
  scalloped lip? 1 1
  dentate-stamped 7 1 1 9
  dentate-stamped? 2 2
  stamped impression  1 1
3 fingernail impression     1 1
  fingernail pinch  1 1
  notched lip 1 1 3 1 6
  drilled hole 1 1
  dentate-stamped 4 4
  notched lip & dentate-stamped  1 1
2 fingernail impression     2 2
  fingernail pinch 2 1 1 4
  rectilinear & curvilinear incision 1 1
  applied band 1 1
  applied ridge? 1 1
  notched lip 6 13 1 20
  scalloped lip 1 1
  scalloped & notched lip 1 1
  dentate-stamped 3 3
  stamped impression  2 2
1 dentate-stamped 1     1
Total   78 9 21 31 16 155
  CERAMIC GROUP
PHASE MOTIF NO. LWI LWII LWIII? EWI EWII TOTAL
4 LAS1b 1 1
LAS1ind 1 1
LAS2 6 6
LAS2, LAS3b 1 1
LAS3a 1 1
LAS3b 1 1
LAS3b? 3 3
LAS4b 1 1
LAS4c 2 2
LAS4c, LAS7 1 1
LAS6, LASlm5 1 1
LAS6, LASlm7 1 1
LAS7 1 1
LAS7? 1 1
LAS7, LAS9 1 1
LAS8 1 1
LAS9 1 2 3
Lapita (Anson #29?) 1 1
IND-Lapita 7 1 2 10
LASlm1 4 1 2 2 9
LASlm2 2 1 1 4
LASlm3 6 4 1 11
LASlm6 1 1
2 LAS2 2 2
LAS4a 1 1
LAS4b 1 1
LAS4b? 1 1 2
Lapita (Anson #240?) 1 1
IND-Lapita 3 1 4
LASlm1 1 1
LASlm2 1 1
LASlm3 2 11 1 14
LASlm4 1 1 2
Total 37 4 11 26 14 92
(dentate-stamped)
(dentate-stamped & stamped impressed)
Table 6.35 ELS – Dori: Distribution of  identifiable body & lip motifs by ceramic group, Phases 2 & 4  
Table 6.36 ELS/ELT – Lasigi: Distribution of EWI sherds by phase & temper group 
   CERAMIC  GROUP  
SITE PHASE EWI-Q EWI-C
ELS Surf 1  
  4 19 6
  3 2 2
  2 2 14
ELT 3 6 2
  2  2
  1  1
Total   30 27
NB: Q = quartz-calcite, C = coarse calcareous 
 
Table 6.37 ELS – Dori: Characteristics of EWI rims by temper group, Phases 2 & 4 
          CERAMIC GROUP   
PHASE VESSEL FORM RIM DIR RIM PROF LIP PROF EWI-Q EWI-C TOTAL
4 RO outcurving parallel flat 1 1
   convergent (grad.) flat 1 1
  IND IND convergent (grad.) flat 2 2 4
      divergent (grad.) flat 1 1 2
        pointed? 1 1
        grooved 1 1
        ridged? 1 1
        IND 2 2
2 RO outcurving convergent (grad.) flat  2 2
      divergent (grad.) flat  1 1
  R IND convergent (grad.) flat  1 1
  I outward parallel flat  1 1
  IND IND convergent (grad.) flat  7 7
      divergent (grad.) flat  1 1
          9 17 26
 
 
Table 6.38 EAA – Lossu: Local & exotic ceramic groups & their clay & temper associations 
CERAMIC GROUP DERIVATION CLAY (NO.) TEMPER GROUP 
Local Ware – Group I Lossu area 3 plg-vrf/cpx-hbl (stream) & cpx-rich 
Local Ware – Group II Lossu area 2 cpx-op-plg 
Exotic Ware – Group I other New Ireland? 1 calc 
Exotic Ware – Group II other New Ireland? 4 plg-vrf/cpx-hbl (beach placer) 
 
 
Table 6.39 EAA – Lossu: Frequency of ceramic groups in the sample 
CERAMIC GROUP TOTAL
LWI 23
LWII 1
EWI 6
EWII 3
IND* 4
Total 37
*includes three op-rich & one calc-op-plg 
 Table 6.40 EAA – Lossu: Representation of sherd class in diagnostic sample 
    CERAMIC GROUP    
SHERD CLASS LWI LWII EWI EWII IND TOTAL
rim 15 1 4 2 2 24
neck 5 2 1 8
carination  1 1
body 3 1 4
Total 23 1 6 3 4 37
 
 
Table 6.41 EAA – Lossu: Vessel forms by ceramic group (rims only), showing rim (direction & profile) & lip form 
characteristics 
         CERAMIC GROUP    
VESSEL FORM RIM DIR RIM PROF LIP PROF LWI LWII EWI EWII IND TOTAL
RO outcurving convergent (grad.) flat   1  1
    divergent (grad.) flat 1 1   2
I outward convergent (abrupt) pointed   1  1
    divergent (grad.) flat    1 1
II incurving parallel flat 1    1
VIIa vertical convergent (abrupt) flat  1   1
IND IND parallel flat 4  1   5
      IND 2 2
    convergent (grad.) IND 2     2
    convergent (abrupt) IND 1     1
    divergent (grad.) flat 1 1 1   3
    divergent (abrupt) flat 1    1 2
Total       14 1 4 2 2 24
 
 
Table 6.42 EAA – Lossu: Orifice diameters of vessel forms by ceramic group 
     CERAMIC  GROUP   
VESSEL FORM ORIF DIAM (CM) LWI EWI EWII IND TOTAL
RO 16-20  1    1
  24-28 1 1 2
I 20-24     1 1
  28-32  1 1
II 20-24 1     1
VIIa 16-20  1    1
Total   2 2 2 1 7
 
 
Table 6.43 EAA – Lossu: Vessel forms (non-rim sherds) by ceramic group 
     CERAMIC  GROUP    
SHERD CLASS VESSEL FORM LWI EWI IND TOTAL 
neck R 4 2 1 7 
Total   4 2 1 7 
 
Table 6.44 EAA – Lossu: Decorative techniques & combinations by ceramic group 
    CERAMIC  GROUP   
DECO TECH LWI EWI EWII IND TOTAL 
fingernail impression, applied oval & incision 1       1 
fingernail & single tool impression, applied band & incision    1  1 
rectilinear incision 3  1  4 
applied band 2 2  1 5 
applied nubbin 2    2 
applied band & nubbin 1    1 
notched applied band 3    3 
notched nubbin 2    2 
notched applied band & nubbin? 1    1 
single tool-impressed applied band & nubbins 1    1 
single tool-impressed nubbin, plain applied band, single tool 
impression, rectilinear & curvilinear incision 
   1  1 
notched lip 1 3   4 
wavy or scalloped lip 4    4 
single tool-impressed, nubbins & incised lip     1 1 
dentate-stamped     1 1 
Total 21 5 3 3 32 
 
 
Table 6.45 EAA – Lossu: Location of decorative techniques & combinations by ceramic group 
      CERAMIC  GROUP   
DECO LOC DECO TECH LWI EWI EWII IND TOTAL
lip notched lip 1 3    4
  wavy or scalloped lip 4   4
  wavy applied band 1   1
  applied nubbin 1   1
  notched nubbin 2   2
  single tool impression, nubbin & incision    1 1
inside/outside rim single tool-impressed nubbin, plain applied band, single 
tool impression, rectilinear & curvilinear incision 
   1  1
outside rim rectilinear incision 1   1  2
  notched applied band & nubbin? 1   1
  notched applied band 1   1
neck  fingernail impression, applied oval & incision 1   1
 rectilinear incision 1      1
  applied band 1 2  1 4
  applied nubbin 1   1
  applied band & nubbin 1   1
  notched applied band 1   1
body rectilinear incision 1   1
  notched applied band 1   1
  single tool-impressed applied band & nubbins 1   1
 dentate-stamped      1 1
interior/exterior body fingernail & single tool impression, applied band & incision    1  1
Total   21 5 3 3 32
 
 
    CERAMIC GROUP
MOTIF NO. LWI EWI EWII IND TOTAL
L1, L2, L3, L4 1 1
L4 1 1
L5 1 1
L6a 3 3
L6a, L6b 1 1
L7 1 1
L8 1 1
L9 1 1
IND-Lapita 1 1
Llm1 2 2
Llm2 1 1
Llm3 1 1
Llm4 1 1
Llm5 2 2
Llm6 2 2
Llm7 3 3
Total 17 3 2 2 24
(dentate-stamped)
L10 1 1
 Table 6.46 EAA – Lossu: Distribution of  body & lip motifs by ceramic group 
 Table 6.47 ENX – Fissoa: Local & exotic ceramic groups & their clay & temper associations 
CERAMIC GROUP DERIVATION CLAY (NO.) TEMPER GROUP 
Local Ware Fissoa area 1 calc, calc-cpx-vrf-plg, calc-plg-op, op-rich, plg-rich w/ biot, plg-rich 
w/ vrf-hbl, plg-rich w/ vrf, plg-vrf rich (beach & stream) 
Exotic Ware – Group I other New Ireland? 2 plg-rich w/ vitric-rich vrf, plg-rich w/ qtz & opx,  
cpx-rich w/ plg-vrf (beach & stream) 
Exotic Ware – Group II other New Ireland? 3 vrf-cpx-plg (beach) 
 
 
Table 6.48 ENX – Fissoa: Frequency of LW sherds by temper type 
LOCAL WARE TOTAL 
LW-c 22 
LW-f 6 
LW-o 2 
Total 30 
NB: c = calcareous, f = feldspathic, o = opaque-rich 
 
Table 6.49 ENX – Fissoa: Representation of sherd class in diagnostic sample by temper type 
   LOCAL WARE   
CLASS LW-C LW-F LW-O TOTAL
rim 6 4 1 11
rim/neck 1  1
neck 6 2  8
neck/shoulder 2  2
carination 1  1
body 4  4
stand?   1 1
lug/handle 1  1
handle 1  1
Total 22 6 2 30
 
 
Table 6.50 ENX – Fissoa: Vessel forms (rims only) by temper type 
       LOCAL WARE   
VESSEL FORM RIM DIR RIM PROF LIP PROF LW-C LW-F LW-O TOTAL
RO? IND convergent (grad.) flat 1   1
  divergent (grad.) flat 1   1
IND IND parallel flat 1   1
      round  1 1
      IND 1 1
    convergent (grad.) flat 1 1  2
      IND 1 1
    divergent (grad.) flat 1 1 1 3
      IND  1 1
Total       7 4 1 12
 
 Table 6.51 ENX – Fissoa: Location of decorative techniques & combinations in LW 
   LOCAL WARE   
DECO LOC DECO TECH LW-C LW-F  TOTAL
lip notched 3 1 4
  finger-pressed/wavy notch 1 2 3
outside rim/neck applied band 1  1
neck single tool impression  1 1
  rectilinear incision 2 2
body applied band 2  2
  single tool-impressed applied band 1 1
  dentate-stamped & curvilinear incision 1 1
Total   11 4 15
 
 
Table 6.52 ENX – Fissoa: Distribution of body & lip motifs by ceramic & temper group 
 
 
MOTIF TANGA LASIGI LOSSU FISSOA
across-lip notch Tlm3 LASlm3 Llm2 Flm3
LW LWI, EWI EWI LW
(ETM, Unit II-III; Surf.) (Dori Ph. 4 & 2; Mission)
interior lip notch Tlm5 LASlm1 Llm6 Flm4?
LW LWI, LWII, LWIII?, EWI, EWII EWI LW
(ETM, Unit II-III) (Dori Ph. 4 & 2; Mission)
‘wavy’/finger-pressed notch LASlm2 Llm5 Flm1
LWI, LWII, EWII LWI LW
(Dori Ph. 4 & 2*; Mission)
parallel, perpendicular, incised lip Tlm2 LASlm5
LW EWI
(ETM, Units I & II-III) (Dori Ph. 4)
vertical notched applied band T5 (w/ crosshatch incision) LAS1a L6a
LW EWII LWI
(Unit II-III) (Mission Ph. 3)
horizontal notched applied band LAS1b L6b
LWI LWI
(Dori Ph. 4)
‘stomate’-shaped relief LAS5 L9
LWI LWI
(Surface)
large conical ‘necked’ nubbin T6 (w/ crosshatch incision) LAS8
LW LWI
(ETM, Units II & II-III) (Dori Ph. 4)
spaced, low relief nubbins LAS9 L8
LWI, LWII LWI
(Dori Ph. 4 & 5; Mission)
continuous, vertical, fingernail pinch T9b LAS4a
LW LWIII?
(Surface) (Dori Ph. 2*)
spaced, vertical fingernail pinch T9a LAS4b
LW  LWI, EWI
(Surface) (Dori Ph. 4 & 2*; Mission)
spaced, oblique fingernail pinch T9c LAS4c
LW LWI, EWI
(Surface) (Dori Ph. 4)
or
NB: Bold indicates dominance/highest frequency
Vessel Form VIIa  
LW LWI
(ETM, Unit II-III; Surf) (Dori Ph. 4)
RO Vessel Form
LW, EWII LWI, LWII, LWIII, EWI
(ETM, Unit II-III; Surf.) (Dori Ph. 4)
Vessel Form II  LW LWI, LWII, LWIII
(ETM, Unit II-III) (Dori Ph. 4)
* = possibly not in situ
LWI, EWI, 
EWII
EWI
LWI
LW
crosshatch incision T2 LWI?
(White & Downie 1980)LW
(ETM, Units II, II-III, III; Surf.)
Table 6.53 ‘Transitional’ motifs & vessel forms shared between Tanga & New Ireland  
 
   
 
Table 7.1 Tanga: Distribution of flaked obsidian by subsource from Angkitkita (ETM), Lifafaesing (EUV) & surface sites, 
analysed by PIXE-PIGME  
SITE NO. % OF 
POP.i 
 WEST NEW BRITAIN 
% (NO.) 
    ADMIRALTIES 
% (NO.) 
   
   KUTAU/BAO GULU GULU? BAKI? TOTAL UMREI WEKWOK PAM LIN UNID.ii TOTAL 
ETM – Sq.3B 80 20.3 55.0 (44) 1.3 (1) 1.3 (1) 1.3 (1) 58.9 35.0 (28) 5.0 (4) 1.3 (1) - 41.3 
ETM – Sq.3B,  
Spits 4-8 only 
61 15.5 54.1 (33) 1.6 (1) 1.6 (1) 1.6 (1) 58.9 36.1 (22) 4.9 (3) - - 41.0 
EUV – Sq. 2 15 24.6 53.3 (8) - - - 53.3 40.0 (6)  6.7 (1)  46.7 
EUV – Sq. 2, 
Unit VI only 
7 23.3 57.1 (4) - - - 57.1 28.6 (2) - 14.3 (1) - 42.9 
Surface sitesiii 19 12.4 21.1 (4) 5.3 (1) - - 26.4 63.2 (12) - 5.3 (1) 5.3 (1)ii 73.8 
Total 114            
NB: i At Angkitkita & Lifafaesing percentages refer to the total number of obsidian artefacts recovered either from sampled squares (i.e. not 
the entire site), spits or units; at the surface sites the percentage is of the total obsidian collected from the seven sites; ii Derives from an 
unknown Admiralty Islands’ source; iii Surface sites include Matampul (ERP) & Poktanli (EUY) on Boeng Island; Nonu (ETR), Matangkipit (ETS), & 
Amfuli (ETZ) on Maledok; Ansingsing (ETF) on Tefa; & Warambulut (ETK) on Lif  
Table 7.2 Tanga: Distribution of flaked obsidian sourced by density to region/locality, from Angkitkita (ETM), 
Lifafaesing (EUV) & surface sites 
SITE NO. WNB WNB? AD AD? AD-PAM AD-PAM? 
   % (NO.)     % (NO.) 
ETM – Sq.3B 390i 57.7 (225) 5.1 (20) 34.1 (133) 0.8 (3) 0.3 (1) 2.1 (8)  
ETM – Sq.3B, Spits 4-8 300 58.7 (176) 5.0 (15) 33.3 (100) 0.6 (2)  2.3 (7) 
ETM – Sq.3B, Spits 9-12 28 17.9 (5)  75.0 (21) 3.6 (1) 3.6 (1)  
EUV – Sq. 2 59ii 71.2 (42) 1.7 (1) 25.4 (15)  1.7 (1)  
EUV – Sq. 2, Unit VI only 28 85.7 (24)  10.7 (3)  3.6 (1)  
ERP – Surf. 22   95.5 (21) 4.5 (1)   
EUY – Surf. 14 28.6 (4) 7.1 (1) 57.1 (8)   7.1 (1) 
ETS – Surf. 3   100.0 (3)    
ETR – Surf. 23 8.7 (2)  87.0 (20)   4.3 (1) 
ETZ – Surf. 46 19.6 (9) 2.2 (1) 67.4 (31) 2.2 (1) 2.2 (1) 6.5 (3) 
ETF – Surf. 21 14.3 (3)  81.0 (17)   4.8 (1) 
ETK – Surf. 22 59.1 (13)  27.3 (6)   13.6 (3) 
Total 600       
NB: i Four pieces unsuitable for analysis excluded; ii Two unsuitable pieces excluded; WNB?/AD? = possibly unreliable density measurement; 
AD-Pam = Pam Lin pieces identified by PIXE-PIGME; AD-Pam? = possible Pam Lin; two unsuitable pieces from surface sites excluded 
Table 7.3 Tanga: Count & mean weight (g) of obsidian sourced by density to West New Britain (WNB) & the Admiralties 
(AD) at Angkitkita (ETM), Lifafaesing (EUV) & surface sites 
  WNB  AD 
SITE NO. MEAN WT. (G) NO. MEAN WT. (G) 
ETM – Sq. 3B, Spits 4-8 176 0.24 100 0.32 
ETM – Sq. 3B, Spits 9-12 5 0.17 21 0.25 
EUV – Sq. 2 42 0.20 15 0.32 
EUV – Sq. 2, Unit VI 24 0.17 3 0.24 
Surface sites (total) 31 0.43 106 1.25 
ERP – Matampul   21 3.74 
EUY – Poktanli 4 0.23 8 0.16 
ETS – Matangkipit   3 5.47 
ETR – Nonu 2 0.24 20 0.67 
ETZ – Amfuli 9 0.68 31 0.44 
ETF – Ansingsing 3 0.43 17 0.36 
ETK – Warambulut 13 0.34 6 0.56 
NB: Only secure source measurements used; given the density distribution of obsidian in the deposit, Spit 4 (classed as Unit II) is believed to 
relate to the Unit II-III occupation layer, & Spit 9 (classed as II-III) to Unit III 
 
   
  
Table 8.1 Summary details of ochre samples selected for INAA 
SITE CODE ISLAND SAMPLE 
(NO.) 
CONTEXT EST. AGE 
(CAL BP) 
PERIOD 
Angkitkita ETM Lif (Tanga) 25i excavated 2250–2180 ‘Transition’ 
Lifafaesing EUV Boeng (Tanga) 1 excavated 2150–2040? ‘Transition’? 
Matambek EUX Boeng (Tanga) 2 surface  ‘Transition’? 
Matampul ERP Boeng (Tanga) 1 surface  ‘Early-Middle’ Lapita? 
Matantuba ETX Maledok (Tanga) 1 surface  ‘Transition’? 
Matangkipit ETS Maledok (Tanga) 1 surface  ‘Early-Middle’ Lapita? 
Warambulut ETK Lif (Tanga) 2 surface  ‘Transition’? 
Malekolen EAQ Ambitle (Anir) 3 excavated 2900–2600 ‘Middle-Late’ Lapita? 
Kainapirina SAC Watom 2 excavated 2700–2150? 
 
1750–1550? 
‘Middle-Late’ Lapita &/or ‘Transition’?  
(SAC Zone C2, Spit 2) 
Post-Lapita? (SAC, Zone C1, Spit 3) 
Pamwak GOD Manus 2 excavated ca. 9750ii Pre-Lapita (Early Holocene) 
Sohano Wharf DAF Sohano 3 surface 2250–2100 ‘Transition’ 
Ponamla ER-0-8 Erromango 3 excavated 2800–2600 Ponamla Phase (post-Lapita, sthn. Vanuatu) 
Northern Buka  Buka 2 modern modern Modern 
Solos district  Buka 2 modern modern Modern 
Total                         50    
NB: i The total number of samples from ETM were derived from 19 different ochre nodules, including four duplicate samples from two different 
nodules; two duplicate samples were taken from both the modern Buka ochres; all other samples were derived from single nodules  
ii Uncalibrated. 
 
Table 8.2 ETM – Angkitkita: Number & stratigraphic context of red ochre samples used in INAA 
UNIT SPIT TOTAL
I 2 4*
 3 1
 5 1
II 4 2
II-III 4 3
 5 2
 6 7#
 7 2
 8 2
III 12 1
Total   25
NB: *includes duplicate samples ETM13A, B, C, & D from nodule ETM13; #includes duplicate samples ETM12A, B, C, & D from nodule ETM12 
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5
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6
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2
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8
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6
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.00
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.00
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8
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7
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.0
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.6
0.3
1
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6
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.80
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67
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.00
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.0
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0
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5
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1
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0
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.80
-5
.0
-5
.0
0.7
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9
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5
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8
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2
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2
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3
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2
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4
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2
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3
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1
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Table 8.5 Chemical ‘signature’ of Group 1 ochres from Tanga & Anir (n=35; results of INAA) 
ELEMENT AS CE (REE) CR CO EU (REE) LA (REE) LU SM (REE) SC YB (REE) 
DETECTION LIMIT 
(PPM) 
1.00 2.00 5.00 1.00 0.50 0.50 0.20 0.20 0.10 0.50 
av. 6.73 21.52 12.59 66.63 1.77 7.34 0.52 4.25 12.46 3.54 
stnd. dev. 3.7 7.8 3.4 47.9 0.7 2.7 0.2 1.9 6.1 1.6 
 
 
Table 8.6 Comparison of Watom ochres with average chemical ‘signature’ of Group 1 ochres from Tanga & Anir 
ELEMENT AS CE (REE) CR CO EU (REE) LA (REE) LU SM (REE) SC YB (REE) 
DETECTION LIMIT 
(PPM) 
1.00 2.00 5.00 1.00 0.50 0.50 0.20 0.20 0.10 0.50 
Group 1 (av.) 6.73 21.52 12.59 66.63 1.77 7.34 0.52 4.25 12.46 3.54 
stnd. dev. 3.7 7.8 3.4 47.9 0.7 2.7 0.2 1.9 6.1 1.6 
SAC1 17.80 2.50 5.60 7.81 -0.50 0.98 -0.20 0.46 8.05 -0.50 
SAC2 -2.00* 9.63 8.80 67.40 -1.00* 3.34 0.53 2.59 12.70 3.54 
NB: *due to its lower sample weight, the detection limit for SAC2 was higher than for SAC1; negative values refer to an amount below the 
detection limit 
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Table 8.8 Summary of defining chemical & mineralogical characteristics of ochre source groups (as identified by INAA, 
XRD & multivariate analyses) & the locations where ochre nodules from each group were collected 
SOURCE LOCATIONS CHEMICAL CHARACTERISTICS MINERAL CHARACTERISTICS 
Group 1 Tanga, Anir, Watom  moderate Ce 
 low As, Eu, La, Lu, Sc, Yb 
 variable Co 
 <0.5 ppm Th, <2.0 ppm U 
 
 maghemite-rich 
 lesser % hematite 
 small % quartz 
Group 2 Sohano Island  moderate As  
 low Ce 
 av. 8.0 ppm U 
 
 hematite-rich 
 small % magnetite 
Group 3 Northern Buka  moderate As, Cr 
 low Ba 
 <1.0 ppm Co 
 
 goethite & hematite  
(roughly equal) 
Group 4 Solos district  high As 
 moderate Ba 
 low-mod % Na 
 low % Ca, K 
 low Rb, Yb, Zn 
 
 hematite & goethite-rich 
 lesser % alkali feldspar & 
plagioclase 
 small % quartz 
Group 5 Pamwak  high Ba, Cr, Zr 
 mod-high As 
 moderate Th, Hf 
 low U (~2.8–4.9 ppm) 
 <0.5 ppm Eu, <0.2 ppm Lu 
 
 maghemite & hematite-rich 
 lesser % of quartz & alkali 
feldspar 
Group 6 Ponamla  moderate Cr 
 low Ce, Th 
 <0.5 ppm Eu, <0.2 ppm Lu, 
<2.0 ppm U 
 100% hematite 
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A1.1  THE CHRONOLOGY OF POST-LAPITA TRANSITIONS  
A1.1.1 Admiralties 
The relative dearth of Lapita material in the Admiralties, as mentioned in Chapter 2, leaves no 
other option than to date the beginning of a range of post-Lapita pottery styles to assess the 
timing of the ‘transition’. At the Kohin Cave site (GDN), Kennedy (2002: 24, 1982: 24) thought the 
transition between Lapita and post-Lapita styles of pottery occurred ‘a little before 2000 years 
ago’, when new pottery vessel shapes decorated with largely linear and geometric motifs 
incorporating incision, applied relief, punctation and fingernail impressions appeared in the 
ceramic repertoire. 
Three radiocarbon determinations are relevant to the dating of this transition. The earliest 
date (ANU-2212) on charcoal comes from the layer (Layer 5/6) immediately overlying the four 
dentate-stamped sherds (in Layers 7–9). This produces a very large age range at 2σ confidence, 
but the highest area under the probability distribution at 1σ (0.977) indicates a likely age of 
between 2490–2150 cal BP. However, Kennedy (1981: 757) warned that this charcoal was ‘not 
as clearly the product of human action’ as the other samples. In fact, given the significant 
decrease in pottery in Layer 5/6, compared to the over- and underlying layers, this layer could 
possibly represent a discontinuity in occupation at the cave, or at least a significant decrease in 
the intensity of occupation. Indeed, Kennedy (pers.comm. 2006) believes the single decorated 
sherd from Layer 5/6, a shell-impressed rolled rim, has undoubtedly been displaced downwards 
from Layer 4, leaving Layer 5/6 somewhat lacking in distinguishing features. This date may 
therefore provide a terminus post quem for a post-Lapita ‘transition’ at the site.  
The other two determinations (ANU-2089, ANU-2215) date clear cultural features in 
Layer 4. They are statistically identical at 95 per cent confidence and pool to give a most likely 
calibrated age range of 2000–1860 cal BP (0.884, 1σ). 
At the Mouk site, the lack of materials suitable for radiocarbon dating significantly 
hindered understanding of the timing of transitions between distinct pottery styles (McEldowney & 
Ballard 1991). Importantly, recent efforts to date the site using obsidian hydration measurement 
have provided both evidence of disturbance to the deposit and of a hiatus between two main 
periods of occupation at the site, which occurred at around 3000–2800 BP and 1500 BP 
(Ambrose & McEldowney 2000: 274-5). Hydration ages produced from obsidian samples from 
Spit 9, immediately above the spits containing the small number of dentate sherds, showed a 
very large degree of temporal variation indicative of mixing (from around 3500 to 1400 bp), and 
there was a significant reduction of dated obsidian in the record at around 2000 BP.  
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The Sasi site (GDY) provides the best evidence in the Admiralties for the dating of the 
beginning of the post-Lapita ‘transition’ (Ambrose 1991a, 1988). Five statistically identical 
radiocarbon determinations on charcoal, from a well-stratified, single-phase context, pool to give 
a mean conventional value of 2090±45 bp (Ambrose 1988, 2002: 60). This calibrates to 2300–
1930 cal BP at 2σ, although the assemblage is most likely to date to the late end of this range, 
between 2120–2000 cal BP (1.000, 1σ). The pooled Sasi date is statistically identical (95% 
confidence) to the two Layer 4 determinations from Kohin Cave. 
Ambrose (1991a: 109) notes that unfortunately there are no sites on the Admiralty 
Islands with pottery unequivocally dated to between 3000–2100 BP, ‘when a possible articulation 
of Lapita tradition and Sasi style wares could be investigated’, if indeed the Lapita tradition is the 
precursor of this ware. As he states, if the Sasi ware is derived from a different pottery tradition 
then we should logically not expect to find ‘transitional’ evidence. 
A1.1.2 Watom 
At the Reber-Rakival site on Watom Island, there are a number of difficulties involved both in 
dating the emergence of the evident ‘ceramic transition’ in the cultural sequence—possibly 
representing the beginning of ‘something else’ in the Bismarck Archipelago (cf. Green & Anson 
2000a: 184)—and in interpreting its association with ceramics of the Lapita tradition. As 
mentioned in Chapter 2, not only do Green and Anson claim that Lapita-style dentate-stamped 
and incised sherds1 ‘co-existed’ alongside apparently later styles of decorated pottery (i.e. there 
was continuity between the two types not transition or replacement), but that both sets of pottery 
were still being produced up until possibly as late as 1550 cal BP (Anson 1999; Green & Anson 
2000a: 188; Anson et al. 2005: 31-2). This chronology has been proposed following their recent 
revision of the cultural sequence, which takes into consideration both a new Watom-specific ∆R 
value and recalibrated dates on human bone from the underlying burials (Anson et al. 2005; 
Petchey & Green 2005).2 Their claim therefore marks Watom as having some of the latest dates 
for the continued existence of Lapita ceramics anywhere in its distribution, a scenario that Anson 
et al. (2005: 36) feel might reflect the longevity of dentate-stamped pottery in the Lapita 
‘homeland’.  
                                                      
1 The style of these sherds is thought to represent the end stages of the Lapita ceramic series in the Bismarck 
Archipelago. 
2 Marine shell dates were originally calibrated with the ∆R set to zero. Dates from human bone gelatin from two 
burials (1 and 2, within Zone C2 at Kainapirina) have been recalibrated using dietary corrections obtained from δ34S, 
δ15N, and δ13C isotopes. 
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Green and Anson claim that the ‘ceramic transition’ (ceramic ‘Trend Four’) in the Reber-
Rakival cultural sequence ‘began to appear by 2100 BP’ (Anson et al. 2005: 24; see also, Green 
& Anson 2000a: 188). On either side of this transition, they infer sub-assemblages of decorated 
pottery, which they argue are evident at both Vunavaung (SDI) and Kainapirina (SAC), the two 
locations considered to have the most secure, dated stratigraphic contexts (Anson et al. 2005: 
23-4). Based on dates from both sites, they propose an ‘Early Decorated’ assemblage 
(corresponding to SDI Zone C4 and lower SAC Zone C2) dated to an interval between around 
2670–2340 cal BP, and a ‘Late Decorated’ assemblage containing the additional nail impressed 
and applied relief wares (SDI Zone C3; upper Zone C2 and Zone C1 at SAC) dated to between 
around 2150–1550 cal BP.3 However, the ‘ceramic transition’, or the first appearance of the ‘Late 
Decorated’ ware, is directly dated only at Vunavaung, where a single determination (ANU-6475) 
is associated with only four decorated sherds.4 This date, from the apparently intact Zone C3, 
gives a calibrated age of 2310–1700 cal BP (2σ)—although an age in the middle of this range is 
most likely, i.e. 2150–1830 cal BP (1σ)—and is considered to mark the late stage of permanent, 
domestic occupation (‘Event Phase III’) at the site. 
 Anson et al. (2005) do not base the division of the small,5 Kainapirina Zone C2 (‘grey 
sand midden’) assemblage into ‘Early’ and ‘Late’ sub-assemblages on any evident stratigraphy 
within this zone, but rather on analogy with the similarly dated assemblage at Vunavaung. They 
use three determinations on marine shell from Zone C2 as the basis for this analogy and to 
indicate the likely age of the end stages of Event Phase III at the site (Anson et al. 2005: 28-30). 
One date (Wk-7846) from a pit feature calibrates to 2300–1780 cal BP (2σ). The other two 
determinations (ANU-5336 and Beta-16835) on a single shell from the fill of another pit in Spit 2 
combine to give a calibrated age range of 2220–1510 cal BP (2σ). If these three statistically 
identical shell dates from Zone C2 are pooled, a calibrated age range of 2080–1770 cal BP (1σ) 
is indicated as being most likely, which clearly overlaps with the determination from Vunavaung 
(Table 2.2). In a further twist, there are in fact no ‘Late Decorated’ sherds within SAC Zone C2 (it 
is suggested this could be a result of sampling error); they are only present within Zone C1. This 
                                                      
3 The Maravot (SAD) locality excavated by Specht (1968, 1969) also contains sherds with applied relief and has 
many more fingernail-impressed sherds than either SDI or SAC (see Chapter 4 and Appendix 5). However, the 
depositional history and stratigraphy at this locality are not comparable to either SAC or SDI, and many of the 
excavated sherds came from disturbed, mixed and unstratified deposits. It is also uncertain whether sherds from the 
better stratified, though not well dated trenches (Trenches VI, VII and VIII) are redeposited or not (Specht 2003: 123-
5). As Specht (2003: 125) states: the ‘original context of the Lapita period materials [including the fingernail 
impressed and applied relief sherds] at SAD is problematic’. A radiocarbon determination (ANU-73) on wood from the 
lower, pottery-bearing Zone 4B at the site, which calibrates to 1610–1340 cal BP (2σ) (ibid.), was not seen as reliably 
dating the pottery. 
4 SDI also contains the only direct date (Beta-16836) on ‘Early Decorated’ ware (Anson et al. 2005: 23). 
5 There is a total of 131 sherds of which 12 are decorated. 
4   APPENDIX 1—CHRONOLOGY OF TRANSITIONS 
somewhat confusing situation has emerged since the revision of Kainapirina’s chronology (Anson 
et al. 2005). Previously, the ceramic transition at around 2100 BP was seen as corresponding 
with the stratigraphic division between Zones C2 and C1.6 
So, while this stratigraphic division is no longer pertinent to the dating of the ‘ceramic 
transition’, the dates from Zone C1 (‘black loam’) at Kainapirina and the stratigraphic integrity of 
the zone itself (see discussion below) are integral to their claims regarding the longevity, 
coexistence, continuity and ‘cultural associations’ of Lapita and ‘transitional’ ceramics. The new 
Watom ∆R value indicates that the age of Zone C1 at Kainapirina is now considerably later than 
first thought. A determination (ANU-5330) on a Tridacna maxima shell near the interface of layers 
C1 and C2 now calibrates to 2010–1400 cal BP (2σ),7 but an age of 1860–1560 cal BP (1σ) is 
most likely (Green & Anson 2000b: 38; Anson et al. 2005: 38). The only other date for Zone C1 at 
Kainapirina is on charcoal (Wk-7371) from the top spit, which dates to around the same period, at 
1710–1570 cal BP (1σ). Anson et al. (2005: 31-2) place the small number of ‘Late Decorated’ 
sherds (n=8) of Zone C1 within ‘Event Phase VII’, which they propose represents a short interval 
of occupation from around 1750–1550 cal BP. Importantly, in terms of ‘continuity’, this occupation 
appears to have followed a period of nil or limited occupation of some 100–200 years (from 
ca.1800–1700 cal BP). Event Phase VII is not represented at Vunavaung (SDI). Instead, SDI 
Zone C2, which is dated by a single determination (ANU-5329) to roughly the same period as 
SAC Zone C2 (1620–1330 cal BP, 1σ), is thought to belong to Event Phase VIII, in which pottery 
was deposited within a locale increasingly used for arboriculture rather than settlement (Anson et 
al. 2005: 32). 
That the presence and dating of the ‘ceramic transition’ or new trend in pottery decoration 
and its continued association with Lapita at Reber-Rakival is based on the presence of a very 
small number of excavated decorated sherds and associated dates (see Anson et al. 2005: 23-4, 
38; and further discussion in Chapter 4, and Appendices 4–5) is cause enough for concern. 
However, in combination with indications of taphonomic and other disturbance, conspicuous 
                                                      
6 Initial domestic occupation within Zone C2 at Kainapirina was originally thought to date to around 2350 BP (400 
BC), with a subsequent period of use as a burial ground sometime between 2250–2050 BP (300–100 BC) and 
another phase of domestic occupation in Zone C1 dating to around 2100–1950 BP (150 BC–AD 50) (Green & Anson 
2000b: 46). Anson et al. (2005: 28-30) now believe that permanent, domestic occupation (Event Phase III) in the 
lower portions of Zone C2 began at around 2700 cal BP during the ‘Middle–Late Lapita’ period, and the burial phase 
(‘Event Phase IV’) is now dated to around 2670–2510 cal BP. Burial 1 appears to be the earliest, dating to between 
2800–2500 cal BP and Burial 3 dates to somewhere between around 2700–2400 cal BP (considering both 19 and 32 
wt% marine contribution; Petchey & Green 2005: 186). 
7 This range is mistakenly reported in Anson et al. (2005: 28) as 1396–modern cal BP (2σ). They used the same 
version of the CALIB program as this thesis. 
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hurdles are placed in front of Green and Anson’s claims.8 This is especially the case given what I 
(and others) consider to be clear evidence of disturbance in both Zone C1 and C2 at Kainapirina 
(see e.g., Best 2001: 86-9). The sherds recovered from Zone C1 were generally small, 
fragmented and weathered— characteristics that bolstered the higher density of pottery in the 
zone (see Specht 2003).9 Green and Anson (2000b: 41-2) describe the C1 deposit as appearing 
to have been repeatedly turned over by gardening activity to a depth of at least 30 cm and 
‘occasionally more’, a depth that covers nearly the entire C1 deposit.10 Flooding as a result of a 
major cyclonic event is thought to have been responsible for the deposition of the dark sandy 
loam that forms the bulk of Zone C1 (Anson et al. 2005: 32). This zone also included the 
occasional piece of human bone ‘worked up’ from the lower burial phase (Anson et al. 2005: 32). 
Zone C2 was witness to an array of activities capable of displacing and mixing its generally thin 
deposits—ranging in some areas from around 15–30 cm (see Anson et al. 2005: Fig. 4)—and 
rendering its interpretation extremely difficult (cf. Best 2001: 89). As Best (2001: 89) portrays, the 
underlying Zone C2 is ‘pockmarked’ by around 20 postholes (from the construction of dwellings), 
eight large pits, an oven, and eight graves.11 These activities no doubt brought deeper C2 
deposits towards the top of the zone, where they could also have become mingled at a later point 
in time with Zone C1 deposits. 
 Evidence from pottery composition further highlights the impact that taphonomy has had 
on the Kainapirina deposits and provides further indications that the stratigraphic division 
between Zones C1 and C2 is primarily natural rather than cultural.12 Green and Anson originally 
thought that the apparent change in ‘modal’ pottery composition between Zones C2 and C1—in 
sherd temper (from hybrid calcareous to non-calcareous) and fabric colour (from brown to red)—
was the result of locality specific changes in the cultural practices of pottery production (or 
                                                      
8 Indeed, Green and Anson (2000a: 193) suggest that further excavations at SDI may enhance the understanding 
and assessment of long term continuity and change within the Lapita and post-Lapita phase on Watom, especially of 
the transition period between around the fourth century BC and the first few centuries AD (i.e. ca. 2400–1800/1700 
BP). 
9 Specht’s (2003: 127-9) analysis of mean sherd sizes and weights from SAC (1966 and 1985 excavations) clearly 
demonstrates that sherds within Zone C1 were significantly smaller, which partially accounts for the apparent higher 
density. 
10 The depth of Zone C1 is a maximum in some areas of 35–40 cm. 
11 At an average of 27 cm in depth, most of the graves would have extended into almost the entire depth of Zone C2 
and some clearly extend beyond the level of C2 into the underlying Zone D (see Anson et al. 2005: 9, Fig. 4). Best 
(2002: 88) suggests that the shallowness of the graves probably indicates that a considerable amount of them is 
missing. 
12 Faunal remains from SAC also provide taphonomic information indicative of greater disturbance in Zone C1 and a 
period of hiatus between Zones C2 and C1 (Smith 2000: 141-4).  
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use/function) through time (Green & Anson 1991: 176-7, 2000b: 81-3).13 However, subsequent 
detailed petrographic analysis of both plain and dentate-stamped sherds revealed that these 
changes were in fact the result of post-burial leaching effects within the C1 deposit (Dickinson 
2000a: 166; Green & Anson 2000b: 78-83).14 Both Green and Anson’s (2000b: 81) and 
Dickinson’s (2000a: 165-6) results clearly show that with the exclusion of calcareous grains 
(which were leached out of Zone C1 sherds) the bulk of the pottery from both zones is 
mineralogically indistinguishable, both in terms of type and abundance of grains.15 Furthermore, I 
suspect that the lack of a clear division between the weathered and unweathered sherds across 
these two zones (see Green & Anson 2000b: 78-83) is more likely to reflect the disturbance of 
weathered and unweathered deposits by gardening activities rather than variable, localised 
leaching effects. 
There is enough evidence, therefore, to indicate that the deposits from this superficially 
well-stratified site have been disturbed or mixed to some degree, and consequently that the small 
numbers of Lapita-style or nail impressed and applied sherds or radiocarbon dates in the upper 
layers (at least) cannot be taken at face value as in situ. I agree with Best (2002: 87) that the 
interface between the two zones cannot be viewed as being as impermeable as Anson et al. 
(restated in 2005) contend. As Best suggests, it is more likely that the zones have been 
taphonomically derived from the homogenisation of the black loam as a result of gardening. I 
suspect that the bulk—if not all—of the pottery (at least) within Zone C1 rightly belongs to the 
upper part of the cultural horizon represented in Zone C2 (see Felgate 2003: 104 for a similar 
conclusion), and that the Zone C1 dates tell us more about the timing of disturbance to the lower 
zone rather than anything relevant to the cultural sequence. It is also likely that both zones at 
                                                      
13 This apparent chronologically related compositional pattern was not evident at Vunavaung (SDI), however, where 
there was a mixture of calcareous and feldspathic temper types at all stages (Green & Anson 1991: 176-7; Anson 
2000: 114-5). 
14 Particularly revealing evidence of the post-depositional leaching of calcareous material was seen in the thin 
sections of two sherds, which showed the complete removal of calcareous grains from one part of the sherd but their 
retention in another part (Dickinson 2000a: 166). Leaching may also explain the more reddish colour of the clay 
fabric of Zone C1 sherds and the darker brown colour of Zone C2 sherds. For example, White (1988: 224) notes that 
limestone soils that are poorly drained and which have therefore undergone less leaching generally appear brown 
due to the complete hydration of the iron minerals and the preservation of silica (such as quartz) and clays. In well-
drained, highly leached soils, particularly in warmer climates, the leaching of silica and the dehydration of iron 
minerals from the clay turns the soils a deep red colour. 
15 Looking at the mineralogical point count data for the 53 plain and dentate-stamped sherds from Zone C1 and C2 at 
Kainapirina (Green & Anson 2000b: 81), it is clear that if calcium carbonate is excluded, then the mean counts of all 
the other mineral types are comparable within the sherds of both zones, overlapping at one standard deviation. 
Given the dominance of dentate-stamping amongst the decorative techniques (see Table A5.1), much of the deposit 
may belong to a period of Lapita occupation, compared to which the more minimally represented fingernail-
impressed and applied relief wares are compositionally distinct (see further discussion in Chapter 4 and Appendices 
4–5). 
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Kainapirina contain mixtures of material from separate occupation phases (see further discussion 
in Chapter 4).  
In summary, with evidence from both of the key sites at Reber-Rakival fairly minimal, and 
from one site (SAC) questionable, the dating and nature of the ‘ceramic transition’ is problematic. 
A1.1.3 New Ireland 
White and Murray-Wallace (1996) argued that New Ireland’s so-called ‘IAR Tradition’ was present 
from around 2000 to 1500 cal BP. This age range was based on a comparison of the radiocarbon 
determinations from other excavated sites that they attributed to the ‘tradition’, such as Lossu and 
Lasigi,16 and the use of a combination of methods (geomorphological, radiocarbon, and amino 
acid racemisation) to date their excavated assemblage from the Fissoa site. However, as I 
mentioned in Chapter 2, site disturbance is a significant factor at some of these sites, and if we 
look closely at how this ‘IAR Tradition’ has been defined chronologically at Lossu, Lasigi and 
Fissoa, we find that it is based on very few dates, particularly if they are submitted to some 
‘chronometric hygiene’ according to Spriggs and Anderson’s standards (see Spriggs 1989; 
Spriggs & Anderson 1993).  
Site disturbance is most significant at Fissoa and Lossu. At Fissoa, all the sherds were 
described as small and nearly all the edges were rounded, which was considered to be consistent 
with the likelihood that the entire site had been re-worked from time to time by gardening and 
Pacific War activities. All the pottery from Pit 2 (containing all the decorated sherds) was found in 
the top 15 cm of humified sand—such a depth surely indicating the potential for a high degree of 
disturbance—and in Pit 3 it was associated with European materials. Golson (1991: 258) has 
suggested that the ‘mound’ features that were excavated at Lossu (in particular Mound V and VI), 
and which were also present at the Dori (ELS) site at Lasigi, may well be relics of the colonial 
period and may have been formed using spoil from a prehistoric occupation layer. However, the 
basal 2 m of deposit in Mound V at Lossu may be relatively undisturbed and at Dori such colonial 
activities are only evident in the upper Phase 5. At Lasigi’s Mission site (ELT), the relatively thin 
layer of archaeological deposit (ca. 35–40 cm from the surface) lacked visible stratigraphy and 
appeared to have been re-deposited. Artefacts were divided into four phases for analysis based 
on their vertical distribution in the excavated spits,17 with the greatest density of finds defining 
                                                      
16 White and Murray-Wallace (1996: 42) also consider the chronology of other New Ireland sites that contain pottery 
but which can not be clearly ascribed to a tradition, such as Panakiwuk (with only four sherds), Balof 2 (containing a 
single incised sherd), and Balof 1 (which contained a small assemblage of 53 sherds that were associated with an 
unreliable radiocarbon determination due to the probable re-working of the deposit).  
17 From latest to earliest: Phase 4 (Spits 1–2), Phase 3 (Spits 3–5), Phase 2 (Spits 6–7), and Phase 1 (Spits 8–9, 
only fully excavated in the eastern part of the trench).  
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Mission Phase 3 (Golson 1991: 250-1, 1992: 156). Golson (1991: 251) noted that it was difficult 
to ascertain to what extent the earliest and latest phases at the Mission (i.e. 1 and 4 respectively) 
constituted ‘real’ phases or were in fact ‘the product of displacement of materials from the main 
horizons’. Overall, Golson (1992: 156) described the Lasigi pottery as a ‘miserable’ collection 
given its generally small (the average sherd weight at Dori was 2 g) and abraded nature.  
Given the lack of a specific ∆R value for the central east coast of New Ireland, I have 
calibrated all dates on marine shell from Fissoa and Lasigi using three different values: the 
Kavieng ∆R from northern New Ireland (Petchey et al. 2004) and two ∆R values from the Kamgot 
(ERA) open site and Melele (ERD) cave site on Anir (Summerhayes & Petchey in prep.). The 
value for Kavieng harbour is most appropriate to the Fissoa site given that it is located about 95 
km south of Kavieng. The Anir ∆R values are most appropriate to Lasigi—in particular the 
Kamgot open site value—given that they come from a similar, more open ocean environment.18  
Lossu’s quite possibly unreliable stratigraphy and Gakushuin Laboratory determinations 
leave it looking less than ‘hygienic’. Only one determination on charcoal (Gak-2441) from the 
base of Mound V (Horizon IV) is considered reliable—in terms of its clear association with pottery 
and the integrity of the deposit—by all researchers in this area (White & Downie 1980: 196-7; 
Golson 1991: 257-8, 1992: 163; White & Murray-Wallace 1996: 42). But even this sample was 
made up of dispersed charcoal collected from a volume of 100 x 10 x 20 cm of sieved soil (White 
& Downie 1980: 196). This determination gives a broad calibrated age range at 2σ due to multiple 
intercepts with the calibration curve, but is most likely to date to between 2780–2300 cal BP 
(0.977, 1σ). However, the presence of clear peaks in pottery distribution in Horizons II and IV of 
Mound V most likely indicate that there were two main phases of occupation at the site, and it is 
abundantly clear that pottery decorated with incision, appliqué and notching is dominant in the 
upper horizons (I and II) (White & Downie 1980: Tables 7-8; and see Chapter 6). Therefore, Gak-
2441 probably provides a terminus post quem for ‘incised and applied relief’ pottery at the site 
rather than a date for its emergence. Spriggs (1997: 169), however, believes that all of the 
Gakushuin determinations are unreliable and have to be rejected. 
At Fissoa, the two determinations on marine shell (Anadara sp., SUA-2803 and SUA-
2804), which White and Murray-Wallace (1996: 38) describe as being in ‘direct association with 
the cultural material’, must also be considered suspect due to the evident disturbance at the site. 
These two determinations are statistically different at the 95 per cent confidence level, which also 
suggests there has been a conflation or mixing of occupational debris from different periods. 
                                                      
18 See, Petchey et al. (2004) for a discussion of the specific localised oceanic effects that are likely to have produced 
Kavieng Harbour’s elevated ∆R value. 
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Using the Kavieng ∆R value, the earliest determination (SUA-2803) from Pit 2 dates to 2160–
1820 cal BP at 2σ, most likely within the middle of this range (i.e. 2090–1920 cal BP, 1.000, 1σ). 
The other determination (SUA-2804) indicates a somewhat later date of between 1930–1600 cal 
BP (1.000, 2σ); again, the middle of this range is most likely.19  
At the Lasigi sites, initial radiocarbon determinations on charcoal all proved to be 
modern. Golson (1992: 155-6) interpreted the subsequent determinations on marine shell as 
indicating that Phases 2-4—the main occupation phases at the site—all dated to a relatively short 
period around 2000 BP. However, he noted that while impressed and incised decoration and the 
few sherds with a ‘Lapita look’ were present throughout the Dori (ELS) sequence, applied 
decoration was restricted to Phase 4, which constituted the main pottery horizon (Golson 1992: 
160). Therefore, this phase is important to dating the beginning of a possible ceramic ‘transition’ 
at the site. Four additional marine shell dates (ANU-7482–5) from Dori bring the total number of 
determinations available for Phase 4 to three (see Spriggs 1996: 34, 37; Specht & Gosden 1997: 
186). 
Using the Kamgot ∆R value, a determination (ANU-7483) on marine shell from the top or 
end stages of Dori Phase 4 calibrates to 2150–1710 cal BP (2σ), while the probability distribution 
indicates that somewhere in the middle of this range is most likely.20 Two identical marine shell 
dates, one from the lower part of the main pottery horizon at Dori (ANU-5851, Phase 4) and the 
other from the top of the highest density layer at the Mission site (ANU-5852, Phase 3), calibrate 
to 2310–1870 cal BP (2σ). Again, an age in the middle of this range, around 2210–1950 cal BP 
(1σ), is most likely. The base of Dori Phase 4 is dated by a single determination (ANU-7482), 
which calibrates to 2470–2210 cal BP (1.000, 1σ). Stratigraphically below this level, a date (ANU-
5850) on marine shell from the fill of a post-hole at Dori (Phase 3 ‘construction’: the digging of 
large post-holes into the surface of Phase 2), which Golson (1992: 155) admits is of uncertain 
original provenance, dates to around 2840–2590 cal BP (1σ, Kamgot ∆R), within what 
Summerhayes (2003a & b, 2004) has defined as the ‘Middle Lapita’ period (i.e. 2900/2800–
2700/2600 BP). As Golson (1991: 250) describes, the Phase 3 post-holes must be looked upon 
as containing a mix of materials from all phases at the site.  
                                                      
19 Calibration of these determinations using the Anir ∆R values produces age ranges of up to 700 years earlier 
(Table 2.2). 
20 Calibration of the Lasigi marine shell dates using the Kavieng Harbour ∆R value produces ages that are some 
200-300 years later and which do not overlap with the ranges employing the Anir ∆R values (see Table 2.2). Given 
their likely unsuitability for Lasigi (see fn. 18; Petchey et al. 2004), calibrated ages using the Kavieng value are not 
discussed here.  
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The final two determinations (ANU-7484 and ANU-7485) are both on shell from the 
underlying Phase 2 ‘midden’ horizon at Dori. One determination (ANU-7484) is statistically 
identical to those from the main occupation horizon at Lasigi (i.e. ANU-5851, ANU-7482, ANU-
7483 from Phase 4 at Dori, and ANU-5852 from Phase 3 at the Mission) and calibrates to 2310–
2110 cal BP (1σ, Kamgot ∆R). Like the date from the post-hole fill, the other Phase 2 
determination (ANU-7485) indicates a likely ‘Middle Lapita’ age of between around 3000–2650 
cal BP (1σ, Kamgot ∆R).  
Spriggs (1996: 41) sees the earliest determination in the Lasigi series (ANU-7485) as 
potentially representing a ‘quite early transition between Lapita and Incised and Applied Relief 
Styles in that part of New Ireland’, although he concedes the other dates are some 300-600 years 
later. But as mentioned above, no applied relief decoration occurs in the site at this level. I think it 
is more plausible that the earliest two Lasigi determinations (i.e. ANU-7485 and ANU-5850) date 
a first phase of occupation (i.e. within Phase 2) at the site to sometime within the period 3000–
2600 cal BP, which is followed by a hiatus of some 300–400 years prior to the main occupation of 
the site within Phase 4. Rather than signalling continuous occupation, the late Phase 2 
determination (ANU-7484) probably indicates that there has been some degree of mixing of the 
Phase 4 and 2 deposits, possibly as a result of the post-hole digging (Phase 3). 
In summary, the dates from Lasigi are the only reliable indicators of the dating of a 
‘transition’ involving incised and applied relief decorated pottery on New Ireland. If the five 
statistically identical determinations from Lasigi (i.e. ANU-7484, ANU-5851, ANU-7482, ANU-
7483, and ANU-5852) are pooled, it suggests that the main period of occupation and pottery use 
(i.e. Dori Phase 4) most likely occurred at around 2250–2050 cal BP (1σ, Kamgot ∆R). Though 
its context is suspect, the earliest date (SUA-2803) from the Fissoa site of 2090–1920 cal BP 
(1.000, 1σ, Kavieng ∆R) also falls neatly within this range.  
A1.1.4 Buka 
On Buka and Sohano Islands, both Specht (1969) and Wickler (2001) agree that the pivotal 
period of ceramic transition, from the Buka to Sohano styles, occurred at around 2200 BP. Specht 
(1969: 214) presumed that the Buka Style preceded the Sohano Style, though his evidence could 
not completely rule out the possibility of a temporal overlap.21 He also emphasised that the Buka 
Style ‘is very incompletely known, and many problems and queries surround its definition’ (Specht 
1969: 195). However, so convinced was Specht of the inherent differences between the two 
                                                      
21 Specht (1969: 214) recovered sherds of both styles—though the majority were Buka style—in the basal layers of 
sites B.P. 1 (Sohano Lower Hospital) and B.P. 9 (Hangan). 
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styles, that he suggested that if they were contemporary, then one style possibly represented 
vessels traded into the area (ibid.).  
That the Sohano Island rockshelter (DKC), the Sohano Wharf site (DAF), and Palandraku 
(DBE) cave on Buka all apparently showed evidence of a temporal overlap of the Lapita-derived 
Buka Style and the Sohano Style, containing ‘a mixture of Buka and Sohano style ceramics in the 
same levels’, was integral to Wickler’s (2001: 72, 168) interpretation that these styles were part of 
a continuous, evolutionary sequence. This belief in temporal overlap and continuity also led 
Wickler to estimate that unusual assemblages of ‘Late Lapita’ pottery on the surface of the reef 
flat at Sohano Wharf (DAF) overlapped with both the ‘Buka’ and ‘Sohano’ phases of the cultural 
sequence (see further discussion in Chapter 4 and Appendices 4–5). However, given that all the 
excavated sites were, in Wickler’s (2001: 144) own words, ‘handicapped by low sample sizes [in 
particular, small numbers of diagnostic sherds at DKC and DBE],22 disturbed deposits and a lack 
of reliable radiocarbon dates’, the temporal overlap that he infers must be considered suspect. 
Closer inspection also reveals that the Buka phase (Layer IV) at DBE did not contain any 
Sohano-style sherds—their presence is assumed to be ‘not long after or ... contemporary with 
use of Buka style pottery’ (ibid. 139-40). And in the DAF test pit, the presence of Sohano style 
sherds typical of the Incised substyle is interpreted as most probably indicating the mixing of two 
originally distinct Lapita and Sohano phase deposits, which were separated by a hiatus in 
occupation (ibid. 142-3). In what would seem an understatement, even Wickler (2001: 168) 
concedes that the nature of the relationship between Buka and Sohano styles remains ‘partially 
unresolved’.  
Consequently, Specht’s (1969: 214) single radiocarbon determination (ANU-234) from 
site B.P. 9B/1 (DAI-B), which he viewed as an ‘average’ age considering the charcoal was 
dispersed throughout Layer VI and was not associated with a specific human activity, still remains 
the only reliable determination for the dating of the Buka-Sohano transition. Given the large 
standard error on the conventional age, the calibrated age range is broad at 2430–1710 cal BP 
(2σ), although the largest area under the probability distribution at 1σ (0.748) indicates a more 
likely age of around 2180–1940 cal BP. 
A1.1.5 New Georgia 
In the New Georgia Island group in the Western Solomons, indications of the age of the surface-
collected, post-Lapita Miho and Gharanga/Kopo styles of pottery from Roviana Lagoon have 
                                                      
22 Only six Buka Style and 14 Sohano Style diagnostic sherds were recovered from DKC, while at DBE only three 
diagnostic sherds of each style were recovered (Wickler 2001: 139-40). 
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been gleaned from the use of both AMS and thermoluminescence (TL) techniques directly on the 
potsherds themselves. From the Paniavile site, an AMS determination on a charcoal inclusion 
from a plain sherd with soft shoulder and globular body—therefore not clearly identifiable to either 
the Miho or less common Gharanga/Kopo style at the site—produced a date of 2130±90 BP 
(AA33504) (Felgate 2001: 48, 2003: 454, 456-8). This date calibrates to between 2340–1930 cal 
BP (0.999) at 2σ, with the 1σ probability indicating a likely age in the middle of this range. 
The dating of soot on the exterior of a sherd from the Hoghoi site, with an everted rim 
form (and globular base) possibly suggestive of the Miho-style, produced a significantly older date 
of 2619±45 bp (NZA-12353), which calibrates to 2780–2720 cal BP (1.000, 1σ). However, this 
early date may partly be the effect of ‘old wood’ (ibid.).23  
TL dates on feldspar grains within quartz-calcite tempered pottery indicated that the two 
sherds from Honiavasa (with pottery ostensibly derived from the Lapita tradition) formed the 
oldest group (both 1.903±290 ka, or 2.339±0.750 ka after correction), followed by a group of 
three sherds from Paniavile (uw473), Miho (uw477) and Zangana south (uw478) associated with 
Miho-style ceramics (av. 1.805±0.304 ka, uncorrected), and then a later set from Paniavile 
(uw47224 and uw474) and Gharanga (uw471) associated with Gharanga/Kopo ceramics (av. 
0.956±0.298 ka uncorrected, or 1.546±0.913 ka after correction). While the TL dates did not give 
precise relative ages (particularly those corrected for anomalous fading)25 and are statistically 
indistinguishable, Felgate (2003: 464-5, 480-1) argues that the ordering indicated by the 
uncorrected ages (ignoring the standard deviations) agrees with his favoured seriation of the 
sites. Felgate (2003: 500) tentatively concludes that people may have begun producing Miho-
style ceramics as early as 800 BC and Gharanga/Kopo style ceramics ‘sometime between 800 
BC and 0 AD’. 
A1.1.6 Tikopia 
The abrupt transition between the Kiki and Sinapupu Phases on Tikopia has been proposed to 
have occurred at around 2100 BP (Kirch 1982; Kirch & Yen 1982). There are three radiocarbon 
determinations from the Sinapupu site (Beta-1227, I-10702, Beta-1224) that are directly relevant 
to the dating of this transition: one from the Late Kiki phase and two from the Sinapupu phase 
                                                      
23 As Felgate (2003: 456) explains, the age of the soot is the average of the (potentially various) ages of the pieces of 
fuel used in each of the fires or cooking/heating events that the pot was used in. 
24 The Paniavile date is apparently the oldest in the set at 2.079±1202 ka after correction. 
25 The ‘anomalous fading’ of the radiation within the feldspathic grains can make the measured age too young, 
therefore corrected ages are older (see Felgate 2003: 460, 463). 
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(Kirch & Yen 1982: 312-16). One further determination (Beta-1225) from the Fareata site is also 
interpreted as dating the Sinapupu phase.  
The determination (Beta-1227) from the upper zone (C1) of the Kiki Phase at the 
Sinapupu site gives a calibrated age range of 2330–1900 cal BP at 2σ, though the highest area 
under the probability distribution at 1σ indicates that an age towards the latter end of this range is 
more likely (i.e. 2160–1990, 0.756). The three determinations dating the Sinapupu phase produce 
somewhat variable but statistically identical (at 95% confidence) calibrated age ranges as a set. 
Two of these (Beta-1225 and I-10702) clearly overlap with the Kiki Phase determination, while the 
other determination (Beta-1224) dates from around 1900 cal BP. If the three Sinapupu phase 
dates are pooled, they produce a calibrated age range of 1950–1630 cal BP (2σ), or more likely 
1870–1730 cal BP (1σ). These dates appear to indicate that there was an occupation hiatus of 
around a century or more between the end of the late Kiki Phase (ca. 2160–1990 cal BP, 1σ) and 
the beginning of the Sinapupu phase (possibly ca. 1870–1730 cal BP). Alternatively, the transition 
between Kiki and Sinapupu may have occurred at least a century or so later than Kirch and Yen 
originally proposed, possibly between around 2000–1900/1800 cal BP. 
A1.1.7 Vanuatu 
In the following section, I focus on the dating of the dramatic ceramic ‘transitions’ evident between 
the Late Erueti and Early Mangaasi phases on Efate Island, and the Early Ifo and Late Ifo phases 
on Erromango (Bedford & Spriggs 2000; Spriggs & Bedford 2001; Bedford 2006). 
Though Bedford (2006: 161-3) first sees a ‘perceptible change’ in Efate’s ceramic 
sequence at around 2500 BP—which prior to this had been marked by continuity—both in terms 
of vessel form and decoration, as described in Chapter 2, the beginning of the Mangaasi phase 
marked a pivotal period of change. Continuing in a similar diverging vein to the Late Erueti phase, 
in which incurving vessels began to replace outcurving vessels, Bedford dates the Early 
Mangaasi phase to around 2200–1600 BP. A ‘Late’ phase of Mangaasi-style pottery is dated to 
around 1600–1200 BP (Bedford 2006: 123-8, 167-8). This can be distinguished from the ‘Early’ 
phase by a number of stylistic and decorative features—in particular outcurving vessel forms and 
notched applied relief—though Bedford believes they remain inherently ‘transitional’ in nature 
from Early Mangaasi (see further discussion in Chapter 4 & Appendix 5). Spriggs (2006) dates 
the Erueti–Mangaasi transition somewhat earlier, to around 2400/2300 BP. As Bedford 
emphasises, however, much further refinement of the Mangaasi phase in terms of chronology 
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and characterisation—particularly the division or transition between the Early and Late phases—
is still needed (Bedford 2006: 106, 168, 265).26  
Bedford (2006: 41-4; see also, Spriggs & Bedford 2001: 99, 102) reports five radiocarbon 
determinations from the in situ Mangaasi occupation deposits (Layer 3), which consist of 
concentrated midden overlying the Nguna tephra (Layer 5, thought to date to between around 
2400/2300–2200 BP; see also, Spriggs 2006) and underlying the Kuwae tephra (Layer 2).27 A 
number of further dates were recovered from other test pits with more ephemeral deposits but the 
same stratigraphic and ceramic sequence (Stuart Bedford, pers. comm.; see below). The in situ 
dates are divided between upper (3a) and lower (3b) units: one from TP. 1 (ANU-10643, Layer 
3b), two from TP. 2 (ANU-10646 from Layer 3a, and OZC-829 from Layer 3b), and two from TP. 
10 (OZD-578 from Layer 3a, and Wk-6598 from Layer 3b).28  
While Bedford used a ∆R value of zero for the marine shell samples, I have calibrated 
the shell samples amongst the five in situ Mangaasi phase determinations, as well as a number 
of other relevant dates, using two newly available ∆R values. In the absence of a specific local 
∆R value for this part of Efate, both the Ambrym Island and Solomon-Coral Seas average ∆R 
values were applied (Petchey et al. 2004) (see Table 2.2). While not ideal, the calibration of 
determinations from a pair of charcoal and marine samples in TP. 4 (ANU-10657 and OZC-831) 
indicates that the Solomon-Coral Seas average ∆R value is probably the more accurate, 
although possibly still producing a calibrated age of around a century too early. The Ambrym 
value gives somewhat earlier calibrated age ranges. Only the age ranges produced using the 
Solomon-Coral Seas average ∆R value will be discussed here. 
Four of the five determinations from the in situ Mangaasi layers (i.e. two on charcoal and 
two on marine shell) are relevant to dating the beginning of the Mangaasi phase.29 All of these 
dates produce calibrated ages falling within the period 2400–2000 cal BP, but given the 
probability distributions, most likely date to the middle of this range around 2350/2300–2100 cal 
BP. This more restricted age range is strengthened if the two pairs of statistically identical 
                                                      
26 Spriggs (1996, & pers. comm.) notes that because of disturbance caused by gardening activities after the end of 
Mangaasi phase settlement, the Mangaasi/Arapus site is not ideal to investigate the Early to Late Mangaasi transition 
or the Late Mangaasi phase itself. 
27 While the ‘sandwiching’ of the in situ Mangaasi deposits between these two tephras is clearly shown in the 
illustrated section of only one of the test pits (TP. 16) that are listed as containing such deposits (i.e. TPs 1, 2, 10, 15, 
and 16) (Bedford 2006: 42–4, 107), this was the overall or wider pattern at the site (Stuart Bedford, pers. comm.). 
Some areas lack Nguna deposit because they were either in, or being washed by, the sea (ibid.).  
28 Bedford rejects another determination (ANU-10651) from TP. 3 (Layer 3) as anomalous and unreliable given its 
age of 6190±80 bp, and also rejects a determination (ANU-10642) from TP. 1 (Layer 3b) dated to 3040±140 bp. 
29 The other in situ determination (ANU-10646) produces a much later age, which Bedford (2006) uses to date the 
beginning of the Late Mangaasi. 
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determinations (at the 95% confidence level) are pooled (Table 2.2). The two AMS 
determinations on charcoal (OZD-578 and OZC-829), from Layer 3a and 3b respectively, produce 
a pooled average age of 2360–2160 cal BP (2σ). The pair of pooled marine shell dates (ANU-
10643 and Wk-6598), both from Layer 3b, give a very similar calibrated age range of 2320–2110 
cal BP (2σ). Another determination associated with Mangaasi style ceramics at the Arapus site 
(ANU-12063A; Spriggs 2006) is statistically identical to the in situ charcoal samples, dating to 
between 2350–2120 cal BP (2σ). 
The charcoal and marine sample pair recovered from soil developed on top of the Nguna 
tephra (Layer 5i, ANU-10657, OZC-831) can also be used to date the Mangaasi phase. These 
produce somewhat later but overlapping calibrated ages to the in situ dates, of 2150–1830 
(1.000, 2σ) and 2160–1930 cal BP (0.950, 2σ) respectively. Another determination (ANU-10650) 
that is not in situ but which Bedford (2006: Appendix 2) suggests might be related to Mangaasi 
occupation, is statistically identical to the other early Mangaasi dates. Overlying the Mangaasi 
occupation in Layer 2ii (weathered Kuwae tephra), this date calibrates to 2700–1890 cal BP at 
2σ, though is more likely to date to the period 2350–2040 cal BP (0.998, 1σ). 
 Two determinations associated with the underlying Erueti cultural layer at the Mangaasi 
(ANU-10801, Layer 9a) and Arapus sites (ANU-12065, from a stone-lined oven; Spriggs 2006)30 
are also statistically identical to the early Mangaasi phase dates, most likely dating to around 
2340–2040 (0.981, 1σ) and 2370–2120 cal BP (0.864, 1σ) respectively. These determinations 
could possibly indicate a degree of temporal overlap between the Late Erueti and Early Mangaasi 
phases and/or the mixing of the deposits in some areas of the site. In some instances, this might 
even account for the seemingly early emergence of incurving vessels in the Erueti phase. 
Finally, if the five statistically identical charcoal determinations mentioned above are 
pooled (i.e. OZC-831, ANU-10801, ANU-12065, ANU-12063A, OZD-578), they indicate an age 
for the beginning of Mangaasi style ceramics of between 2310–2120 cal BP (1.000). This is 
virtually identical to the age of the pooled marine shell dates from Layer 3b (2320–2110 cal BP, 
2σ, Solomon-Coral Seas ∆R), although these may be slightly too early. This accords with 
Bedford’s estimation of the Erueti–Mangaasi transition. 
As one of the original ‘transitional’ sites (see Spriggs 1984; Spriggs & Wickler 1989: 79-
80, 82-3), the Ifo site on Erromango was first interpreted as representing a relatively brief period 
                                                      
30 Spriggs (2006) notes that this determination was on a very small sample. 
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of occupation around 400 BC,31 during which time the ceramics gradually changed from Lapita to 
a ‘regional variant’ of the Mangaasi tradition. Subsequent more extensive investigation (see 
Spriggs 1999; Bedford 2006) provided more detailed and divergent insights into the chronology 
and cultural sequence of the site. In particular, the revelation of an apparent lack of synchronism 
between the distinctively decorated Ifo ware and the Mangaasi assemblage prompted Bedford 
(2006: 158-61) to reassess ‘the validity of the widely accepted concept of an Incised and Applied 
Relief tradition’ across the southwest Pacific.  
A distinct transition in the Ifo site is indicated at the interface between Layers 2 and 3 by 
both the radiocarbon chronology and the stratigraphy of the site, as well as the composition, style 
and distribution of the ceramic assemblage (see further discussion in Chapter 4) (Bedford 2006: 
36-9). In stylistic terms, the ceramics of the upper layers belong to what Bedford (2006: 158) has 
called ‘Late Ifo’ style, which he dates to between 2400–2000 BP, while the lower layers contain a 
clearly much earlier, Lapita-derived assemblage. The intervening ‘Early Ifo’ style ceramics, which 
Bedford (2006: 35) sees as ‘culturally transitional’ between ‘Lapitoid plainware and a fingernail 
and incised tradition’, are in fact best represented at the Ponamla site on Erromango, where they 
are estimated to date to between 2600–2400 BP.  
At Ifo, two virtually identical determinations from the lower levels of Layer 2 (ANU-10533) 
and the upper levels of Layer 3 (ANU-10523) best date this site’s Lapita/post-Lapita interface and 
the emergence of the highly decorated ‘Late Ifo’ ware. Using the Solomon-Coral Seas ∆R value, 
the lower determination on marine shell from Layer 3 calibrates to 2380–2110 cal BP (2σ), while 
the overlying determination on charcoal from Layer 2 calibrates to 2330–2000 cal (2σ). Two 
further determinations on marine shell (ANU-10536 and ANU-10537) further up the profile are 
statistically identical to the shell determination (ANU-10523) from upper Layer 3, and probably 
indicate that the bulk of Layer 2 and the lower part of Layer 1 were deposited over a relatively 
short period of a couple of centuries. The Layer 1 determination (ANU-10536) produces an 
almost identical calibrated age of 2350–2160 cal BP (Solomon-Coral Seas ∆R, 1σ) to the Layer 
2/3 interface, although given the ∆R value, it could properly date to a century later. The 
calibration of these dates using the new ∆R value could indicate that the beginning of Late Ifo 
was more likely to have been somewhere in the middle of Bedford’s suggested range. 
At the Ponamla site, two marine shell dates (with ∆R set to zero) from the clearly 
delineated interface between Layer 1 and the in situ Layer 2 were seen as providing a terminus 
                                                      
31 Using the Solomon-Coral Seas average ∆R value, Spriggs and Wickler’s (1989) marine shell dates (Beta-7673, 
Beta-7674) from the upper and lower part of Layer IV of their excavation produce significantly later dates of around 
1860–1690 cal BP (1σ) and 1970–1790 cal BP (1σ) respectively (see Table 2.2). 
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ad quem for the first phase of occupation at the site sometime between 2500–2400 BP (Bedford 
2006: 33-4). Despite this, the peak of ‘Early Ifo’ decorated pottery is somewhat difficult to date 
given that by far the largest amount was recovered from Layer 1—its ‘paucity’ in the lower levels 
is ‘dramatically illustrated’ in Bedford’s (2006: 90) Table 5.4—which is thought to be in secondary 
deposition.32 However, Bedford (2006: 85) interprets the clear concentration of this pottery in the 
upper levels of the site as indicating that it was associated with these terminal dates. But if these 
two marine shell dates (ANU-10073 and ANU-10297) from the interface are calibrated using the 
Solomon-Coral Seas average ∆R value, a significant degree of temporal overlap between ‘Early 
Ifo’ ware at Ponamla and ‘Late Ifo’ ware at Ifo is indicated. These statistically identical 
determinations are most likely to date to between 2320–2150 (1.000, 1σ) and 2520–2310 (1.000, 
1σ) cal BP respectively. In addition, a determination on marine shell from Layer 1 (ANU-10299)—
that Bedford thought was too early and probably not in situ—is also statistically identical to the 
interface dates if this ∆R value is used, calibrating to 2310–2120 cal BP (1.000) at 1σ. 
Consequently, the latter stages of ‘Early Ifo’ phase occupation at Ponamla, marked by highly 
decorated pottery, could possibly be contemporary with at least the early stages of ‘Late Ifo’ 
occupation at the Ifo site. 
A1.1.8 New Caledonia 
In New Caledonia, a number of radiocarbon determinations are available to date the ‘major 
ceramic evolutions’ that appear to have marked a time of significant social transformation towards 
the end of the third millennium BP, around the transition between the Koné and subsequent Naïa-
Oundjo periods. 
In southern New Caledonia, the apparent lack of sites containing continuous stratigraphy 
from the Koné through to the Naïa period, as Galipaud (1997: 100, 105) has claimed, means that 
the precise timing of this transition—as well as the question of cultural continuity—is at present 
difficult to resolve.33 A small number of radiocarbon determinations, associated with Podtanéan 
and Puen pottery styles, are indicative of the end stages of the Koné period, when a variety of 
incised and applied relief decoration appears to have emerged. A determination (Beta-53431) 
from Level 6 at the Yaté site (STY007a)—which is characterised by (plain) paddle-impressed and 
incised sherds—calibrates to 2360–2120 cal BP (2σ) (Sand 1999a: 143). Another date (ANU-97) 
                                                      
32 Layer 1 appears to have been formed through slopewash and gardening activities. 
33 Christophe Sand (pers. comm. 2006) states, however, that there are now a number of sites with continuous 
occupation from Koné to Naïa-Oundjo on the Grande Terre and in the Loyalties. Some of these have not yet been 
published in detail. 
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from layer II+ (the undisturbed lower level) of the Naïa Bay site (WPT055),34 which contained 
paddle-impressed sherds (ca. 80% of the decorated sherds) and ‘a large variety of incised and 
applied pottery’35 is statistically the same as the Yaté date. It calibrates to around 2330–1820 cal 
BP (2σ), though the area under the probability distribution (0.972, 1σ) suggests a more likely 
period of occupation from around 2150–1890 cal BP (Sand 1999a: 143-4). To the northwest of 
Naïa Bay, a determination (Beta-61950) from the Ongoué (WPT148) site from an earth oven pit 
that contained incised pottery (Sand 1999a: 144) is statistically the same as the two 
determinations above from Yaté and Naïa Bay. This date calibrates to 2490–2120 cal BP (0.987, 
2σ), though an age towards the later end of the range has a higher probability. Another 
determination (Beta-62763) from Ongoué on charcoal associated with Plum pottery produces a 
somewhat later date of between 1950–1630 cal BP (2σ) (Sand 1996b: 53). At the Goro site 
(SGO015) in the Yaté region, pottery related to the Plum tradition is dated later again (Beta-
154627), to around 1520–1310 cal BP (1.000, 2σ) (Sand et al. 2001: 98, 101). 
In the north of the Grande Terre, a number of new AMS determinations from the Baye 
(EPE006) and Podtanéan (WKO014) sites have been produced from charcoal originally 
excavated by Gifford and Shutler (Sand et al. 2002: 183-4). Importantly, both these sites appear 
to contain continuous stratigraphy from the late Koné period to the Oundjo period, enabling the 
transition to be better defined. Three statistically identical determinations from Baye (Beta-155351 
from a layer bearing ‘incised ware’, and Beta-160084 from a hearth) and Podtanéan (Beta-
155354, dating the end stages of paddle-impressing) date the end of the Koné period to between 
around 2330–2000 cal BP, although a period during the middle of this range may be most 
probable. 
Another three determinations from Podtanéan (Beta-155353, Beta-160087) and Baye 
(Beta-155350) are thought to securely date the beginning of Balabio ceramics ‘to just over 2000 
years ago’ (ibid.). The determination (Beta-155353) from the base of the Balabio horizon at 
Podtanéan is statistically identical to those dating the end of the Koné period, and most probably 
dates to 2180–2000 cal BP (0.756, 2σ). The other two dates (Beta-160087 from the unit above 
Beta-155353 at Podtanéan; and Beta-155350) produce slightly later but overlapping ages of 
2070–1880 cal BP (0.957, 2σ) and 1950–1770 cal BP (0.957, 2σ) respectively. 
While Sand (1996a: 111) dates the distinctively decorated ceramics of the Pindaï site 
(WPN038) of the northwest coast of the Grande Terre to a period in the second half of the Koné 
                                                      
34 Smart’s (n.d.) site TON7. 
35 Green and Mitchell (1983: 46) note, however, that due to the fact that this site was never fully written up by its 
excavator, Smart, there is still some ambiguity about the actual contents of this layer. 
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period, the radiocarbon determination (Beta-100293) associated with the highest density of 
ceramics at the site—most clearly dating the main period of occupation at the site—calibrates to 
2060–1830 (0.990, 2σ). Therefore, this date closely associates this pottery with both the Plum 
and Balabio styles of the early Naïa-Oundjo period (in particular at the Baye and Podtanéan sites, 
as Sand et al. 2002: 183 note), as well as with the chevron-incised and applied relief wares of 
Naïa Bay and Ongoué. 
Three statistically identical determinations (Beta-68324, -68325, -53233) on shell date 
the construction of the Hnakudotit (LMA016) fortifications to around the first two centuries AD 
(Sand 1996b: 63), perhaps a couple of centuries after the major ‘evolutions’ in ceramics. 
Calibration using the Solomon-Coral Seas average ∆R value and the average of two ∆R values 
for New Caledonia (Petchey et al. 2004) produces virtually identical results (Table 2.2). The 
oldest of these determinations (Beta-68324) indicates a construction date of around 1990–1760 
cal BP (1σ, New Caledonia average ∆R value), though the pooled mean of all three 
determinations could possibly suggest a date of around a century later.  
A1.1.9 Fiji 
Based on the radiocarbon determinations from the rockshelter sites of Qaranipuqa and Laselase 
on Lakeba, Best (1984, 2002: 20, 62) argues that the dramatic post-Lapita change that was 
manifested in the transition from ‘Polynesian Plainware’ to carved-paddle impressing (Period III) 
occurred in Fiji at around 2100 BP. Two determinations (NZ-4041 and NZ-4808) on charcoal36 
from these sites provide almost identical calibrated age ranges, most likely dating to 2330–2130 
cal BP (1.000, 1σ). Frost’s (1979: 78-80) previous research concurs with this timing. In the later 
part of Period III, Best argues that a minor but distinctive sub-group of ‘end-tool’ decorated 
ceramics—including incision, fingernail-pinching and notching—appeared across Fiji as a 
‘package’ at around 1750–1700 BP (Best 1984: 288, 635, 643, 2002: 17, 29-31).  
While Clark’s (1999: 188, 222, 236) more recent dating of Fiji’s major ceramic transition 
to between 2300–1900 cal BP generally accords with the estimation of Best and Frost (but as a 
result of very different causal processes, as described in Chapter 2), this period appears largely 
to represent either end of a chronological gap in his own data. Consequently, his interpretations 
of a lack of both inter- and intra-regional ceramic similarity at this period (the latter based in 
particular on his view of significant stylistic differences between his Ugaga ceramics and those 
from Best’s sites on Lakeba) must be tempered somewhat (Clark 1999: 249-52). As Best (2002: 
                                                      
36 Similar dates from determinations on marine shell are not discussed here, due to the lack of an appropriate ∆R 
value. 
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27) has argued, the apparent divergence between the two sites at around 2300–1800 BP is most 
likely because occupation from this period is in fact missing on Ugaga. 
Clark’s (1999: 220) only ceramic samples purportedly from the period 2300–1900 BP are 
from his Ugaga excavations. However, chronological precision at the Ugaga site was plagued by 
the massive amount of taphonomic disturbance within the upper layer (Layer 1) that contained 
the bulk of cultural materials. Sherds decorated in different styles—such as dentate-stamping, lip 
notching and different types of paddle-impressed relief—were found throughout the Layer 1 
deposit. A first set of charcoal dates produced only modern results and a subsequent set of five 
marine shell dates from the base of Layer 1 combined to produce a calibrated age range for this 
10 cm spit of close to 1000 years, from around 2650–1660 cal BP (Clark 1999: 90-4)37. Because 
of these factors, Clark was forced to resort to statistical methods (multidimensional scaling or 
MDS) as a means of separating the Ugaga ceramics into chronological groups, through a 
comparison with better-dated assemblages. The results of MDS suggested that the bulk of the 
Ugaga vessels (n=87) did not have distinctive attributes that could indicate their age with any 
precision, a smaller set (n=24) had affinities with Late Lapita assemblages dated to between 
around 2750–2550 cal BP, while the presence of a small number of double-spouted vessels 
suggested affinities with sites dated to around 1700–1400 cal BP. Further MDS analysis on the 
predominant Form 1A everted rim jars at Ugaga also suggested that the majority of the vessels 
dated to between 2750–2300/2100 cal BP, and most of the remainder were associated with 
vessels post-dating 1800 cal BP (Clark 1999: 184-5). Clark (1999: 186) suggests that four 
inverted, bowl form vessels, all of which were marked with parallel-rib paddle impressions and 
tempered with a mixed placer sand (and possibly two other distinctive, similarly marked vessels), 
may possibly date to the period 2300–1900 BP given the association of two of the vessels with 
marine shell dates of this age. However, the mixing at the site makes this association 
problematic. 
Clark dates both of the other ceramic assemblages that formed the basis of his own 
study of the Fijian ‘mid-sequence’—covering the broad period from 2500–1000 cal BP—to a 
period post-dating around 1800 cal BP, that is, well after the transition described above.38 At the 
Karobo site on the south coast of Viti Levu, Clark (1999: 101, 152, 161) feels that the main in situ 
occupation began near the top of Layer 5 in Square A2 and therefore dates to ca. 1700–1500 cal 
BP (i.e. ANU-11067), although an earlier period of occupation cannot be discounted. And indeed, 
                                                      
37 Clark’s dates were calibrated with ∆R set to zero. 
38 A determination (ANU-10386) dating the basal Layer 4 of the Navatu 17A site indicates the ceramic assemblage 
was deposited between about 1700–1400 cal BP (Clark 1999: 83-4). 
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it is in fact the basal part of this horizon (and in the equivalent Layer 7 in Squares Aa-2 and Ab-1), 
below a mottled pumiceous zone, which contained a clear concentration of ceramics and other 
cultural material in association with a much earlier date. However, Clark dismisses the single 
determination (ANU-11068) on coconut palm wood from this basal level—which calibrates to 
2350–1830 cal BP (2σ), or more likely to around 2190–1990 cal BP (0.689, 1σ)—as being too 
early, possibly resulting from the earlier flooding and channel cutting of the sand ridge, or the 
‘complex chemical pre-treatments needed to extract cellulose from wood samples’. The latter 
explanation is probably the least likely.39 Indeed, if we accept this date then it is in line with the 
timing of the transition into ‘Period III’ phase as suggested by Best and Frost, and perhaps Clark 
has elements of a ‘transitional’ assemblage after all. This might also explain why Clark (1999: 
189) finds ‘substantial within sample variation’ in a comparison of Karobo and Sigatoka Level 2 
(S3) ceramic vessels (see below), which he interprets as the ceramics ‘diverging in a non-
predictable fashion’ (1999: 190).  
The chronological foundations for Clark’s inter-regional comparisons of ‘mid-sequence’ 
ceramics with his Fiji material were also not terribly strong at the time of his writing, in particular 
regarding the more circumscribed transition period of 2300–1900 BP. For Fiji itself, Clark (1999: 
186) noted that stratified, well-dated assemblages from this transition period were rare, so far 
limited to the Lakeba and possibly Yanuca sites. The cultural sequence for Vanuatu had yet to be 
finalised by Bedford; the post-Lapita sequences of New Caledonia and Tonga were generally not 
well dated; and the ceramic sequence of Samoa was described as being the ‘least understood 
and most controversial’ (Clark 1999: 245) in Remote Oceania, hampered by site disturbance and 
limited radiocarbon dating. Taking all this into consideration, Clark’s comparison of mid-sequence 
ceramic assemblages could be seen as a less satisfying exercise of comparing the Fijian 
record—complete with his own apparent chronological ‘gap’ at the transition—with the sometimes 
gaping and/or less understood records of the other archipelagos. Consequently, it is perhaps not 
surprising that his review found ‘no convincing evidence for anything other than in situ ceramic 
development in the post-Lapita period’ (1999: 247, 252).  
                                                      
39 While cellulose pre-treatments may include a sequence of solvent steps that can potentially introduce older 
contaminants—though this type of pre-treatment generally gives better results than other types—and in the past 
some erroneous dates have been produced by some radiocarbon labs, it is highly unlikely that in the late 1990s the 
former ANU Radiocarbon Dating Laboratory (RSES, ANU) would have performed a pre-treatment that they had not 
tested and were confident with (Fiona Petchey, Waikato Radiocarbon Dating Laboratory, pers. comm. 28 August 
2006). Furthermore, while sample contamination is ‘always a possible maybe’, older samples (e.g. 50,000 years) 
tend to be much more prone to modern contamination than relatively young samples—like the Karobo date—where 
the impact of contamination on the sample is usually very small and often below detection limits (ibid.). In light of this, 
Petchey (pers. comm.) suggests that there is not enough evidence to warrant the exclusion of the date from a 
radiocarbon perspective. Furthermore, given that the average life span of Cocos nucifera is 60–70 years (Smith 
1997), the amount of inbuilt age the sample could possibly have—i.e. it could be 60–70 years too early—is also 
negligible from a radiocarbon standpoint. 
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Interestingly, the abrupt Fijian Plainware (i.e. Level 2)/Navatu transition that Burley (2003, 
2005) describes at Sigatoka occurred some 700 years later than Best’s Polynesian 
Plainware/Period III transition, and some 350 years following the appearance of the similar ‘end-
tool’ decorated wares in eastern Fiji. Probably separated by only around a century, statistically 
identical determinations pool to date the Fijian Plainware phase to 1530–1410 cal BP (2σ) and 
the Navatu phase to 1370–1300 cal BP (2σ) (Table 2.2).40 Furthermore, like the bulk of Clark’s 
data, the Sigatoka sequence lacks occupational evidence dating to the pivotal transition period 
between around 2300–1900 BP. 
                                                      
40 Burley (2003: 311-12, 2005), however, describes both periods as having occurred somewhat earlier: Fijian 
Plainware between 1750–1550 BP and the Navatu Phase between 1500–1400 BP. 
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A2.1  SURFACE SITES AND ARTEFACT TYPES 
A2.1.1 Buka pottery sherds 
Five decorated, Buka-style pottery sherds—four rim fragments and a body sherd—were found at 
Toubo (EVE), Taonsip (EVG), Piklinlumfe (EVH) and Piklinkamu (EVI) on Boeng (Fig. A2.1).1 
Four of these sherds are in the Mararing style and one is probably Malasang style (Jim Specht, 
pers. comm. 2004), which indicates that they were made on Buka within the last 800 years 
(Specht 1969; Wickler 2001: 6).  
Three of the Mararing style sherds (EVE1, EVE2, EVI1) are decorated with parallel, 
curvilinear rows of punctate or single tool impressions (Motif #158, Specht 1969). EVI1 also has 
notching on the lip. Two of these sherds (EVE1 and EVE2) are possibly from a slightly incurving 
bowl form, and the other sherd (EVI1) may be from an open pot/bowl with a vertical rim. The final 
Mararing rim sherd (EVH1), from an indeterminate vessel form, is decorated with parallel, 
curvilinear rows of fingernail impressions (possibly Motif #155). The Malasang rim sherd (EVG1) 
found in Taonsip is decorated with curvilinear comb incision (possibly Motif #120). This sherd is 
from a restricted neck, outcurving vessel (see Table A2.1 for full details of all sherds). 
  These sherds suggest that people on Tanga were receiving pottery from Buka (via 
Nissan and Anir) at least as far back as 500 years ago, though apparently only in small quantities. 
The very small number of late period Buka-style sherds encountered during the 2001 and 2003 
investigations is notable, particularly given its abundance on Anir to the south (Glenn 
Summerhayes, pers. comm.; pers. observ. 1995, 2000–01). 
A2.1.2 Stone pestle fragments and mortars 
A total of four stone mortars and two pestle fragments have been recorded on Tanga. The 
mortars are located at Lisakol (ETQ), Meliof (EUE) and Emo (EUB) on Maledok, and Keltot 
(EUQ)2 on Boeng; the pestle fragments were found at Partes (EVF) and Amfabubis (EVK) on 
Boeng (Figs. A2.2, 3.2). 
The Lisakol, Meliof and Keltot mortars are typical of the tapering, ‘funnel-shaped’ bowl 
mortars known from other parts of the Bismarck Archipelago, in particular East and West New 
Britain (the Gazelle Peninsula and Talasea region), New Hanover, Tabar, Lihir and northern New 
                                                      
1 Two other possible plain body Buka-style sherds were found at Linafis (ESZ) on Boeng and Suan (EUO) on 
Maledok (see Garling 2002). 
2 Andrew Holding recorded and photographed the stone mortar at Keltot during his anthropological fieldwork on 
Tanga. 
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Ireland (Bühler 1946-49; Specht 1966; Ambrose 1991b; Pam Swadling, unpublished database) 
(Fig. A2.3). The mortar found at Emo (EUB) is a hemispherical bowl-shape and has a circular, 
low-relief nubbin or ‘foot’ on its base. The Emo mortar is very similar to one recorded by 
Parkinson (1999[1907]: 244) from Rabaul in East New Britain, though the foot of this mortar is 
cylindrical in shape.3 None of the Tanga mortars has been used for any purpose within living 
memory and oral tradition records the stones as being the homes of specific tara4 (tgg) or as 
stars (ankeltot, tgg) that have fallen to earth. All of the mortars have been formed by 
pecking/hammer dressing and grinding, out of fine-grained, volcanic rock. The small pyroxenic 
inclusions in this rock could indicate that they were made from local sources.  
The large, heavy, pestle fragment from Partes (EVF) consists of the majority of a 
hemispherical base, with part of the base of a handle. It has been made from a coarse 
hornblende gabbro composed of plagioclase and probably kaersutitic alkalic hornblende 
(Dickinson 2005a). The shape and dimensions of the Partes pestle and the three funnel-shaped 
mortars mentioned above are virtually identical to a mortar and pestle illustrated by Specht (1966: 
379) (Fig. A2.3), which were found in the Rabaul district. As was also the case on Tanga, the 
Tolai people of Rabaul did not know anything about the age or origin of the pestle, or recognise it 
as such (ibid. 378). The Partes pestle is also quite similar in shape to what is clearly a stone 
pestle from the Reef Islands in the Solomon Islands, which the local people believe is a 
representation of a budding breadfruit with supernatural power (Laka 1978: 17) (Fig. A2.3).5 
Other similarly shaped stone pestles have been recorded from various parts of the Bismarck 
Archipelago and Northern Solomons (e.g. Bühler 1946-49: 235). 
The unusual Amfabubis (EVK) stone artefact could possibly be a fragment from the 
handle of a stone pestle, however, according to the archaeologists I consulted it is unlike any 
other pestle that has been found in Papua New Guinea to date (Jack Golson, Pamela Swadling 
(ANU), and Jim Specht (Australian Museum) pers.comm.) (Fig. A2.2). Another possibility was 
suggested by an elderly clan leader at Sungkin village on Boeng, who said he remembered 
hearing stories when he was young about stone water containers (danaparau, tgg) that had stone 
stoppers. These were used in the days before people started using sections of bamboo for 
carrying and storing water. The Amfabubis artefact is conical in shape with old, weathered breaks 
                                                      
3 Information from Pam Swadling’s unpublished mortar and pestle database. 
4Tara (masalai, TP) are spirits or forces (often described as being the power of the ground) that can live in rocks, 
sea-caves, cliffs, rivers or certain parts of the bush or ocean. Tara can also take the form of a range of animals or 
even humans. Specific tara belong to the clan on whose land they live. 
5 Laka (1978: 17) says that this object has been located on a traditional ground altar for ‘longer than can be 
remembered by the oldest living person’. 
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visible at both ends, and has six parallel grooves ground around its circumference giving it a 
‘ribbed’ appearance. It is made from fine-grained pyroxene gabbro composed of plagioclase and 
aegirine-augite (Dickinson 2005a). 
While stone mortars and pestles are generally thought to date to the pre-Lapita (possibly 
from around 7000–3500 BP), only a few fragments of mortars and no pestles have been dated 
from archaeological contexts (see Swadling 2004: 157 for a summary). A rim fragment of a stone 
bowl excavated from Kuk Swamp in the Mt Hagen region of the Highlands has been dated to 
between 7500–7000 BP, making it the oldest currently known example (Golson 2000). Analysis of 
the rock type and chemical composition of the bowl fragment suggests that it was not made from 
local Mt Hagen stone, or indeed from stone originating from anywhere on the Papua New Guinea 
or Australian mainland, or the Torres Strait Islands. Intriguingly, the most likely source area in 
Papua New Guinea was considered to be the TLTF island chain or the New Ireland mainland 
(Mackenzie in Golson 2000: 234). Petrographic thin sections of samples from both the Partes and 
Amfabubis artefacts were analysed by Dickinson (2005a) as part of a preliminary sourcing study6 
of Tangan stone manuports. Dickinson suggested that while no outcrops of gabbro are reported 
from either Tanga or Feni, isolated fragments of cognate gabbro are not uncommon as sparse 
blocks in volcanic breccias. Given the presence of hornblende in the Partes pestle, Dickinson felt 
that a derivation from the Anir rather than the Tanga Islands was more appropriate. Overall, 
however, the petrographic results were inconclusive and neither artefact was necessarily exotic to 
Tanga. 
A2.1.3 Standing stones 
Three standing stones were recorded on Tanga: at Ambilang (ETT) and Funmeru (EUD) on 
Maledok, and on the peak of Lif Island at Fundangan (EUF) (Fig. A2.4). 
All of the stones have been formed from fine-grained, possibly local volcanic stone, and 
have been formed by pecking and hammer dressing. The main outward face of the Ambilang 
stone is flat and smoothly ground, which suggests that it may originally have been used as a 
grinding slab (perhaps in the manufacture of amfat) before being stood on its end. The Funmeru 
and Fundangan stones are more alike in shape. Funmeru is somewhat tapering from top to base; 
Fundangan is partially broken but may also have been tapered. Both have flake scars around the 
perimeter of the top and both have had their side edges modified. 
                                                      
6 To my knowledge there has been no previous attempt to characterise and source mortars and pestles in Papua 
New Guinea or the Pacific (Pam Swadling, pers. comm.). The results of this study will be published following further 
analysis.  
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It is storied that both stones were once the home of tara (tgg) and that if you were alone 
when you approached the stone, and greeted or touched it, the stone would move or tremble. 
However, if you tried to make the stone move a second time it would be immobile (Lif and 
Maledok residents, pers. comm.). 
Within the Bismarck Archipelago and Solomons region, standing stones have been 
recorded in New Hanover, East New Britain, Nissan and Buka. Specht (1994) recorded three 
single standing stones (sites SAK, SAT and SAX) and one stone arrangement (SBG), all made 
from volcanic slabs, on Watom Island. His description of ‘To Vavatur's stone’ (SAK) in particular 
is somewhat similar to the standing stones on Tanga. Specht (1994: 5) suggests that the 
ancestors of the Tolai may have made these stones as they are above the Rabaul tephra and are 
therefore probably less than 1400 years old. Standing stones have also been reported from the 
Kilenge area at the western end of New Britain (in Specht 1994: 5), and from the Bali-Vitu Islands 
off the north coast of West New Britain (Parkinson 1999[1907]). A single standing stone has been 
recorded at Ngoslava on New Hanover (Lampert 1967). Spriggs (1991: 226) described three 
‘volcanic stone pillars’ from Nissan. These were over a metre in height and decorated with non-
representational, triangular pecked designs and engraved, curvilinear designs. Spriggs saw 
similarities between these and the engraved stone pillars that Blackwood reported from Buka, 
where he believes the Nissan pillars probably originated from. Blackwood (1935: 531-7) recorded 
five ‘stone pillars’ and a few other stone arrangements on Buka and Bougainville, although she 
did not have the time or opportunity to thoroughly investigate them. None had been constructed 
within living memory and there was little local knowledge about them, leading Blackwood to infer 
that they were set up in times long past. Two of the stone pillars at Iltopan and Tohatchi on Buka 
have quite elaborate geometric incised designs around their base, which local people indicated 
were similar to particular cicatrization designs that were formerly cut on their faces (see also, 
similar carved uprights in Specht 1975; Wickler 2001: 21). Interestingly, as on Tanga, Blackwood 
(1935: 527-9) records a similarly strong association in oral history of these stones (and other 
natural rocks) with spirits or urar, which impart certain powers to the stones that also renders 
them capable of movement and shape-shifting.7  
                                                      
7 Blackwood (1935: 535) recounts a story almost identical in detail to one that I was told on Tanga in 2001 in relation 
to the Meliof (EUE) stone mortar on Maledok. Blackwood’s story tells of an attempt by a group of mountain men to 
steal a stone pillar belonging to the coastal people and remove it inland. The mountain people did not get very far, 
however, as the stone became heavier and heavier and more difficult to carry with even the thickest poles and all the 
available men. By nightfall, they were forced to make camp, at which point, unbeknown to the thieves, the stone 
made its way back to the coast. The Tangan story occurs in reverse. A group of coastal men tried to remove the 
Meliof stone from the ridge-top above Kiam Point down to their village on the coast. The stone became increasingly 
heavy so that eventually, only half way down the hill, the men had to put it down, rest and make camp. The following 
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A2.1.4 Shell adze blades 
A total of 38 shell adze blades (or blade fragments) were collected from the recorded surface 
sites (Table A2.2, Fig. 3.2). While shell blades were found on all of the islands within the Tanga 
group, the largest numbers came from Lif and Tefa Islands. The vast majority of these were 
finished blades or fragments (including three preforms) made from the dorsal region of a Tridacna 
maxima valve (at least 66% were definitively identified to this species), and were oriented on the 
valve along an anterior-posterior axis (ca. 92%). Only one possible hinge region adze was found 
at Angkitkita.  
Of the 18 complete or almost complete specimens, the dominant form is: a curved cutting 
edge (in plan view); pronounced (triangular) angle from the distal to proximal end; with an acutely 
rounded (to pointed/rounded point) butt (Table A2.3). This corresponds most closely to Kirch and 
Yen’s ‘Type 4’ (pointed butt) dorsal region Tridacna maxima adze—though some specimens may 
also qualify as ‘Type 3’ (rounded)—which they describe as constituting the clearest example of 
temporal change in the Tikopia sequence and as the ‘fossille directeur’ of the Sinapupu and later 
aceramic Tuakamali phases (Kirch & Yen 1982: 212, 222, 226, 232, Table 20, Fig. 89; Kirch 
2000: Fig. 5.18). Like the Tanga adzes, nearly every dorsal region adze recovered on Tikopia 
was also oriented in an anterior-posterior direction (Kirch & Yen 1982: 210). 
Kirch and Yen (1982: 231-2) described the Type 4 adze as having a highly restricted 
distribution, which they saw as critically linking Tikopia (the Sinapupu Phase) with assemblages 
containing ‘Mangaasi-style’, incised and appliqué-decorated ceramics from central Vanuatu 
(Garanger 1972: Figs. 80, 108, 286), the Banks Islands (Ward 1979), and Vanikoro. Thus, they 
propose: ‘Type 4 is closely associated with the Mangaasi cultural tradition’ (Kirch & Yen 1982: 
232). Subsequent research on Vanuatu (see Bedford 2006: 194-9; Bedford & Spriggs 2002), 
however, has not revealed abundant Type 4 adzes, although, like on Tikopia, a trend from hinge 
to dorsal region adzes is perceived (Bedford & Spriggs 2002: 139-40). In fact, Bedford and 
Spriggs do not assign any Tridacna sp. adzes to Type 4. However, some examples from the Ifo 
site on Erromango appear to be dorsal region forms with pointed butts (see e.g., Bedford 2006: 
Fig. 9.3f and 9.4e (Layer 2), and Fig. 9.5c (Layer 1); Bedford & Spriggs 2002: Fig. 3h, r). 
Furthermore, only six Tridacna sp. adzes were recovered from the later excavations at the 
Mangaasi site (ibid. 2002: 138), hindering a fuller understanding of their form. 
                                                                                                                                                           
morning when the men were ready to attempt carrying it again, they found that the stone had returned to its as ples 
(origin place, TP) on the ridge-top. 
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The shell adze blades from Tanga are also very similar in form to those described from 
Buka. All of the specimens recorded by Wickler (2001: 194-5) are made from the dorsal region of 
a Tridacna sp. valve (nearly all of which are of Tridacna maxima), with the long axis oriented in an 
anterior-posterior direction, and nearly all also have a curved cutting edge with a rounded or 
pointed butt. Wickler estimated that all bar one of the Buka adzes dated to the late Sohano to 
Recent cultural phases—the majority were surface finds but were dated according to their 
association with pottery of particular styles—from around 2000 BP.  
In his English-Tangga/Tangga-English dictionary, Bell (1977) defines kompuki (tgg) as: 
‘stone adze, a shell adze, the blade portion of a stone or shell adze’. I was repeatedly informed 
on Tanga, however, that stone adze blades from taim bipo (TP, the old days) were called sun fa 
(tgg, piece or portion of an old adze). Bell (1977) also defines fa as meaning adze and puki as a 
‘blade of a shell adze’ (‘sum puki n’fa’ in its full context—possibly meaning, like sun fa, an 
old/formerly-used (shell) blade of an adze, implying that their use was diminishing). In 1933 when 
conducting his fieldwork, Bell (1946: 146) noted that while small steel hoes obtained from a 
Chinese trader were becoming increasingly used, ‘many gardeners still use the clam shell adze 
(fa)’ for the clearing of undergrowth from a new garden plot, that is, as a hoe. This ‘adze’/hoe 
consisted of: 
… a short hardwood handle, eighteen inches to twenty inches in length, ending in a natural fork 
which is cut short—four inches in length—and slotted so as to receive the sharpened valve (sum 
piu) of a small giant clam shell. This blade is lashed to the short fork in such a way that with 
continued use it becomes immovably wedged into the handle (Bell 1946: 146, 152). 
On Tanga today, kompuki refers not only to steel-bladed adzes (e.g. used in the 
manufacture of dug-out canoes and other woodworking) but also specifically to the Tridacna 
maxima species. As a woman from Lif described the species: ‘as bilong en i save pas long ol 
ston’ (TP, its base sticks/fastens to the rocks) (Maion, Lif, pers. comm. 2003).8 However, in 2001 
and 2003, I did not come across anyone who either remembered the use of clamshell as blades 
in adzes (or hoes) or conceptually associated the shell species with adzes (some people were 
surprised when I drew their attention to the link). Indeed, there was general scepticism that shell 
blades would have been strong enough for anything but the softest of materials and tasks.  
                                                      
8 Other species of clam are also recognised: komfat (tgg) is the name given to Tridacna gigas—‘ol i save wokim 
amfat long en’ (TP, they make shell rings from it)—and kontage (tgg) is the name of Hippopus hippopus (Maion, 
pers. comm.). 
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Taken together, however, the linguistic and ethnographic evidence could indicate that 
while many of the shell adze blades found across Tanga may have been used in garden hoes 
(possibly dating from the last century), some may also have been used for woodworking. 
A2.1.5 Stone adze blades 
A total of 14 complete stone adze blades (one is probably an axe blade given its large size and 
larger bevel angle) and one portion of a cutting edge (possibly also from an axe) were collected 
on Boeng, Lif and Maledok Islands (Table A2.4, Fig. 3.2). An additional adze blade, said to have 
been found at Siar village (EVR) on the New Ireland mainland, was given to me while on Lif 
Island.  
The vast majority of specimens are made from fine-grained volcanic stone—mostly grey 
or green-grey in appearance—and show either extensive or total grinding. The cutting edge 
fragment found at Palangampisi (EVO), however, is made from dark grey, medium-grained 
volcanic stone (possibly basalt), and the Olmat (EVN) adze is made from coarse-grained, 
probably local lava. 
All except one of the complete specimens have either oval or planilateral cross-sections, 
ten have a curved cutting edge and the remainder are straight (in plan view), and there is a 
variety of butt forms (Table A2.5).  
A2.1.6 Stone club heads 
Seven stone club heads have been recorded at surface sites on Tanga (see e.g., Fig. 3.2, Table 
A2.6). Most of these are biconvex discs (e.g. ETE, ETF), two are ovoid in shape (ETM, EVL), and 
one is a fragment of a ‘pineapple’ club head (EUS). The clubs have both ‘kundu’ (or hourglass) 
shaped and straight drill holes, though traces of a former kundu shape can be seen on two of the 
clubs with straight holes. All of these types of clubs are also found in parts of the Papua New 
Guinea Highlands (Swadling 1983). Within New Ireland Province, the National Museum and Art 
Gallery’s database (Pam Swadling & Baiva Ivuyo, unpublished data, 2004) indicates that both 
round and disc clubs have been collected from southern New Ireland (Belik Plantation, Siar 
Island, and Hilalon), Lavongai (Taskul area), and the Tabar and Lihir islands. ‘Pineapple’ clubs 
have also been recorded in the Solomon Islands, including at the Paniavile site on Roviana 
Lagoon in the New Georgia group (Starzecka & Cranstone 1974; Reeve 1989: 59). Little is known 
of the antiquity of these artefacts.  
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A2.1.7 Grinding slabs and stone abraders 
A large number of volcanic grinding slabs and stone abraders (or grinding tools) were recorded at 
surface sites on Tanga. In particular, seven probable amfat (Tridacna gigas ring) ‘workshop’ sites, 
of the type observed by Schlaginhaufen in 1908 on Maledok and Boeng (see Chapter 1), were 
recorded at: Matamfu (EUG) on Lif; Namanulla (ETO) and Matanamel (ETW) on Maledok; Baba 
(ETE), Ansingsing (ETF), and Siar (ETH) on Tefa; and Poktanli (EUY) on Boeng. These sites, 
containing significant numbers of grinding slabs, abraders, and sometimes ring preforms, 
unfinished rings and probable hammer-stones (e.g. Poktanli) (see Fig. 3.2), as well as the 
significant number of other sites where isolated abraders or slabs were recorded (e.g. ETO, ETP, 
and ETI) (Fig. 3.2), attest to Tanga’s pre-eminence in the local region in the manufacture of amfat 
in the recent past (e.g. Bell 1935; Lewis 1929; Schlaginhaufen 1908, 1959). 
The grinding on recorded volcanic slabs was observed to vary from broad hollows and 
narrow grooves to broad flat areas. Bell (1935: 101-3) and Lewis (1929: 10) described similar 
wear patterns on historic grindstones used in ring manufacture on Tanga, however, it is also 
feasible that the grinding hollows could have been produced by the grinding of Tridacna sp. shell 
or stone adze blades. A number of the recorded abraders (e.g. from the Namanulla (ETO), 
Angkitkita (ETM) and Ambutu (ETI) sites, see Garling 2002) are very similar to tools described by 
Lewis (1929: 10, Plate II), Bell (1935: 101-3) and Parkinson (1999[1907]: 135) on Tanga for 
boring and enlarging the central hole of amfat and for incising the external grooves. All these 
grinding implements appear to be made from fine to medium-grained volcanic stone, most 
probably the pyroxene-studded lavas available on Maledok, Lif and Tefa. The major site at 
Matamfu (EUG) on Lif (see Fig. 3.2), where over thirty grinding slabs can be found scattered 
along the intertidal zone, could indicate that amfat manufacture has a long time depth on Tanga.9  
A2.1.8 Stone walls 
Remnants of ancient stone walls (lain, tgg) were briefly recorded at Matansalnapolpol (EVD) on 
Boeng and at Siar (ETH) and Taumas (ETG) on the coastal plain and peak of Tefa respectively 
(Fig. 3.2). These walls have all been constructed from limestone blocks (unusually for Taumas 
given that Tefa is a volcanic island) and for the most part are very degraded. None of these walls 
was built within living memory of the local residents. 
Oral history records that an old man named Tuptup, who was renowned for never 
finishing his work, constructed the sections of wall at Matansalnapolpol. This habit is said to 
                                                      
9 According to oral history, this site is where the first amfat were manufactured (see Garling 2002). 
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explain why sections of the walls at Matansalnapolpol and also at nearby Botkontip start and 
finish abruptly, without forming enclosures. The story details how time and again Tuptup unfairly 
blamed his own laziness on the two young, hard-working grandsons of his old wife. Heeding 
Tuptup’s wrongful accusations, their grandmother began to treat the young brothers poorly. 
Finally, their sheer misery as a result of the continued injustice prompted the boys and their 
faithful white dog to leap to their death from Point Sunepep. The white markings on the cliff here 
represent the boys’ white dog and the piece of yam the dog was eating (Kamdamut, Korofi clan 
leader, pers. comm. 2003; see also Bell’s (1947c: 332) account of this story).  
At Taumas, the wall was said to have once been circular, standing up to around waist 
height, and indeed, fragmentary sections of the wall do appear to form arcs. According to one 
story, a group of people from Siar on the New Ireland mainland colonised this part of Tefa. They 
first came ashore where the present day village of Siar is located (the location of the other 
remnant limestone wall) and later settled inland on the slopes. This group was led by 
Simbombelbel, who was responsible for working the kastam (TP) ceremony relating to the kinit 
(tgg, ghost) of a man called Kamkamrawas at the site of the stone wall (John Kamrai, Fasambo 
clan leader, Siar village, pers. comm. 2001). 
A2.1.9 Other artefacts 
Other interesting artefacts found at surface sites in 2001 and 2003 include a ground pebble that is 
possibly a limestone sling-stone found at Matampul (ERP), and three tanged implements of 
volcanic stone from Ansingsing (ETF) and Siar (ETH) on Tefa, and Matangkipit (ETS) on 
Maledok.10 
Taken together with Tanga’s mortars and pestles and the Mid-Holocene radiocarbon 
determination from the Matambek cave,11 these tanged artefacts probably constitute further 
evidence of occupation on Tanga sometime during the pre-Lapita period (cf. Golson 2001; Araho 
et al. 2002; Rath & Torrence 2003). 
 
  
 
 
                                                      
10 The tanged implements have also been sampled (along with the pestle fragments) as part of a preliminary 
characterisation and potential sourcing study, which will not be reported on in this thesis. 
11 Details of the excavation and occupation of Matambek cave will be published elsewhere. 
 
Figure A2.1 Tanga surface: Buka sherds from surface collections, Boeng Island 
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Figure A2.2 Tanga surface: Stone mortars & pestle fragments recorded on Boeng & Maledok Islands
EVF – Partes EVK – Amfabubis
ETQ – Lisakol
EUQ – Keltot, the stone mortar at Keltot hamlet, Boeng Island, with its owner Pong
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Figure A2.3 Examples of  mortars & pestles from the Bismarck Archipelago & Solomon Islands 
a) Stone mortar & pestle found in the Rabaul district of  East New 
Britain (Specht 1966) (not to scale) 
b) Stone pestle from Otambwe in the Reef  Islands, 
Temotu Province, Solomon Islands (Laka 1978)
e) Ancient pestles from: (a, b) Umboi ; (d,e) Jacquinot Bay, 
New Britain; (f) Buka; (i) Gasmata; (k,m) New Hanover; 
(l) New Ireland; (n,o) New Britain (Buhler 1946-49)  
d) Stone mortar from Tatau Island, Tabar 
(Ambrose 1991b)
c) Stone mortar from New Hanover (Buhler 1946-49) (not to scale)
Figure A2.4 Tanga surface: Standing stones recorded on Maledok & Lif  
EUD – Funmeru, Maledok EUF – Fundangan, Lif
ETT – Ambilang, Maledok
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 Table A2.3 Tanga surface: Form characteristics of 18 complete Tridacna cf. maxima adzes 
SHELL ADZE FORM      BUTT FORM     
 CUTTING EDGE 
(PLAN VIEW) 
SIDE ANGLE 
(PLAN VIEW) 
BLUNT/FLAT ROUNDED POINTED/ 
ROUNDED POINT 
TOTAL
complete straight parallel 1     1
    triangular   1  1
  curved sub-triangular   3 1 4
    triangular   5 4 9
complete/ part. brkn curved triangular   2   2
complete? curved parallel?   1   1
Total     1 12 5 18
NB: The ‘rounded’ butt form category includes some that are quite acutely rounded, given their triangular side angle. The ‘pointed/rounded 
point’ category was reserved for those with exceptionally acute butts 
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Table A2.5 Tanga surface: Form characteristics of stone adze blades 
STONE ADZE FORM       BUTT FORM      
CUTTING EDGE (IN PLAN) X-SECTION SIDE ANGLE BLUNT/FLAT ROUNDED 
POINTED/ 
ROUNDED POINT IND TOTAL
straight oval parallel 1       1
    triangular    1  1
  planilateral sub-triangular 2       2
  planoconvex triangular   1     1
curved oval sub-triangular   2 1   3
    triangular    2  2
  planilateral sub-triangular 3 1     4
  oval? IND       1 1
Total     6 4 4 1 15
NB: IND=indeterminate (bevel fragment only) 
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APPENDIX 3—METHODOLOGIES 1 
A3.1  COMPOSITIONAL ANALYSIS OF CERAMICS 
A3.1.1 Temper Sands—Megascopic, Petrographic and Microprobe 
Analysis 
Samples 
Tanga Islands 
I carried out megascopic temper sorting of the entire pottery assemblages from Tanga’s 
excavated ‘transitional’ sites—Angkitkita (ETM) and Lifafaesing (EUV)—as well as the small 
number of sherds excavated from Matambek (EUX) cave (effectively a ‘surface’ assemblage as 
none of the sherds appear to be in situ) and the entire corpus of surface-collected pottery from 
Tanga (Table A3.1): 
 Angkitkita (ETM): excavated plain body (n=4102) and diagnostic (n=673) sherds 
 Lifafaesing (EUV): excavated plain body (n=13) and diagnostic (n=3) sherds 
 Matambek (EUX): excavated (n=7) and surface collected (n=10) plain body sherds 
 Surface sites: plain body (n=486) and diagnostic (n=52) sherds.1 
Forty-three sherds from 11 sites were drawn from this sample for petrographic analysis in 
thin section, representing 13 temper types identified megascopically (Table A3.2). Given the 
relatively small sample of decorated and diagnostic sherds, and the generally straightforward 
identification of temper, the majority of these samples were plain body sherds. Four decorated 
sherds from Angkitkita were analysed by petrography, including: a body sherd with parallel linear 
incision (ETM3912); a rim with dentate-stamping and single tool impressions (ETM996); a neck 
sherd with oblique, linear, crosshatch incision and a vertical applied band (ETM3917); and a rim 
with an incised lip (ETM999)—representing three different temper types. 
One rock and three beach sand samples from Tanga were also analysed in thin section 
for comparison with the minerals in sherd tempers. The rock sample (Lif-R) was one of a number 
of unusual, mica-rich volcanic pebbles that were recovered from the main occupation horizon at 
Angkitkita (Sq.3A/Unit II-III/Spit 6). Two modern beach sands were collected from southern 
Maledok: a coarser, predominantly ‘white’, feldspathic- and ferromagnesian-rich sand from 
Waranlis and a fine, black volcanic sand from Amfuli. The other sand sample derived from the 
former beach at Angkitkita, within the main occupation horizon at the site (Sq.3A/Unit II-III/Spit 7).  
                                                      
1 The total surface-collected sample also included the small number of sherds from Angkitkita (n=28), Lifafaesing 
(n=2) and Matambek (n=10) collected from the surface of these sites. 
2   APPENDIX 3—METHODOLOGIES 
  Minerals were analysed using SEM-EDXA from a sample of 44 Angkitkita sherds 
(including five sherds that were also analysed petrographically, i.e. ETM166, ETM999, ETM4015-
4017, ETM4860), 26 sherds from surface sites on Tanga, three from Lifafaesing, and two from 
Matambek. These sherds were representative of the final established temper groups at each site.  
Dori (ELS) and Mission (ELT) sites at Lasigi 
My sample of the Lasigi ceramic assemblage consisted of the collection remaining in the care of 
Jack Golson (ANH, ANU).2 This comprised all the recovered diagnostic sherds from the Dori 
(n=296) and Mission sites (n=189), including a small number of surface-collected sherds and 
others that could not be provenanced (Table A3.3).3 
I was also able to re-analyse a small collection of plain body sherds from Dori (n=15) and 
the Mission (n=14) that had been previously analysed by Hunt.4 Just under half of these samples 
consisted of transverse or sometimes longitudinal sections of the sherds that had been 
embedded in resin by Hunt, which made megascopic examination of the temper difficult. This 
sample included the eleven plain body sherds from Dori that had been originally selected by 
Golson—which were viewed as being representative of the range of fabrics present following 
xeroradiography—for analysis in thin-section by Watchman. Three of these sherds (ELS5, 7, 8) 
had been subsequently analysed by Dickinson (1997c). For this thesis, Dickinson analysed the 
petrography of the full Lasigi set of eleven thin sections (Table A3.4).  
A sample of minerals was analysed using SEM-EDXA within 13 Dori plain body sherds 
from four different temper groups, and within 9 Mission plain body sherds from three different 
temper groups.  
                                                      
2 Due to infrastructure difficulties at the National Museum and Art Gallery in Port Moresby at the time I was 
undertaking the analysis, I was unable to ascertain the whereabouts of the plain body sherds excavated from Lasigi 
within the timeframe of my research, though they are believed to be housed there (Jack Golson, pers. comm.). 
Eighteen boxes of material from Lasigi were lost when bushfires destroyed ANH’s Weston Storage Facility in 2003 
(see, Swete Kelly & Phear 2004; Swete Kelly & Hunt 2006). These boxes are thought to have included the shell 
assemblage (Jack Golson, pers. comm.), but as details of the contents of the boxes were not listed in an inventory of 
the Facility it is possible that they also contained other artefactual material.  
3 ‘Unprovenanced’ sherds were those that lacked an individual identification number (or it was illegible), which was 
written finely on the sherds in some sort of white paint. A number of diagnostic sherds from both Dori and the Mission 
were not analysed because I considered them to be too small, weathered and indeterminate, these included: sherds 
#521, 519, 705, and 523 from box ‘Dori Deco Rims’; #512, 59, 704, 700, 702, and 703 from ‘Dori Undeco Rims’; 
#190, 752, and 815 from ‘Dori Ridged’; #579 and 359 from ‘Mission Applied Bands’; #560 from ‘Mission Ridged; and 
two sherds from the ‘Duplicated Numbers’ box. 
4 Two samples, one each from Dori and Mission, were missing from the original group of samples that Hunt 
analysed. 
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Lossu (EAA) 
Unfortunately, only the small sample of Lossu sherds (n=37) in the care of Jack Golson could be 
included in the analysis.5 All of these sherds were diagnostic (mostly rims) and most were 
decorated (n=32). This sample comprises ten per cent of the published number of decorated rim 
and body sherds (White & Downie 1980: Table 8). Eight of these sherds were among Hunt’s 
original sample of 39 (which also included Dori and Mission sherds), and were labelled 
accordingly. Provenance information was not available for any of these sherds. 
Given the need to preserve this remnant Lossu assemblage, only three sherds 
representing two different temper groups (EAA16 and EAA18 from Hunt’s original sample, and 
EAA28), were submitted to Dickinson for petrographic analysis.  
Minerals within seven sherds, all from Hunt’s original sample, were analysed using SEM-
EDXA. These sherds represented four different temper groups. 
Fissoa (ENX) 
Considering the small number of diagnostic sherds, the inclusion of the plain body sherd 
assemblage in the compositional analysis of the Fissoa site’s pottery provides an important 
avenue for research, particularly in terms of increasing the sample size of inquiry (cf. Galipaud 
1990; Ambrose 1993: 209). 
I analysed a sample of sherds from both Pit 26 and 3. All of the sherds, particularly from 
Pit 2, were extremely friable and in poor condition, with numerous fresh breaks evident that had 
apparently occurred either during or post-excavation. This necessitated an initial sort of the 
sherds into four groups: 1) ‘whole’ sherds, with no (or only slight) post-excavation breaks (these 
sherds had dirty-looking edges from being in the deposit); 2) broken sherd fragments (generally 
small pieces broken off larger sherds); 3) sherds of indeterminate thickness (small fragments 
where either one or both of the original surfaces was no longer visible); and 4) sherd detritus 
(fragments less than 5 mm in size and ‘sand’ from crushed sherds). Only the ‘whole’ sherd 
category was used in further analysis.7 Therefore, the final analysed sample of Fissoa sherds 
totalled 232 sherds, the majority of which were plain body sherds (n=202) and 30 were diagnostic 
sherds (including three surface-collected sherds) (Table A3.5). Due to the evident disturbance at 
the site, the assemblage was analysed as a single unit.  
                                                      
5 The National Museum and Art Gallery was also unable to advise me on the whereabouts of the rest of the Lossu 
pottery assemblage within the timeframe of my research. 
6 The Pit 2 bag was labelled ‘96.28.48, ENX. 107-286’. 
7 The weights of the unanalysed portions from Pit 2 were: 32.9 g (category 2), 97.8 g (3), and 44.6 g (4). From Pit 3 
these weights were: 4.6 g (2), 29.0 g (3), and 3.0 g (4).  
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Ten plain body sherds from Pit 2, representing what were believed to be eight temper 
groups in the Fissoa assemblage on the basis of megascopic analysis, were submitted for 
petrographic analysis. 
A sample of minerals from 11 sherds, representing 9 temper groups, were analysed 
using SEM-EDXA. 
Method 
Megascopic analysis 
I carried out megascopic examination of the mineral inclusions within sherds using an Olympus 
SZH Stereozoom Microscope, with continuous zoom magnification from 7.5 to 64x, and 10x 
widefield eyepieces. The temper in sherds was routinely compared at a magnification of 20x, 
though examination was often supplemented at higher magnifications. The temper was observed 
along the broken edges (where available) and internal and external surfaces of sherds, which 
proved more than adequate in the vast majority of cases. Because of my desire to conserve what 
were often small assemblages of ceramics no fresh breaks or sections were made to view the 
temper as part of megascopic analysis. 
The megascopic temper sorting of sherds was achieved using codes (1 to 6) for the 
presence of six main types of common minerals or other inclusions (see Table A3.6). An estimate 
of the proportional abundance of types within each sherd was also made, with codes listed in 
order of decreasing abundance (cf. Wickler 2001: 97-9; Felgate 2003: 198). For example, a sherd 
with temper ‘2/1/3’ appeared to be predominantly felsic (i.e. ‘2’), with lesser amounts of 
ferromagnesian minerals (‘1’) and small amounts of biotite mica (‘3’). I made no attempt to 
accurately quantify the abundance of different mineral types during megascopic analysis (such as 
through point counts), as this would have been extremely time consuming. Consequently, the 
abundance estimates are necessarily somewhat subjective, but consistently so. For the same 
reason, I did not systematically record the grain size or form of minerals. However, the variation 
between temper types was noted during recording (e.g. ‘small/fine’, ‘medium’ or ‘large’ grains, of 
‘rounded’, ‘sub-angular or ‘angular’ form compared at 20x magnification) and was an important 
means of discriminating between temper groups with similar mineral composition. 
Petrographic analysis 
Professor William R. Dickinson (Department of Geosciences, The University of Arizona) identified 
the mineral temper component of sherds using petrographic analysis of sherd thin sections with 
standard techniques. He made parsimonious suggestions as to the ‘exotic’ (non-local) or 
indigenous derivation of the mineral sands based on his extensive knowledge of Pacific geology 
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and through reference to his large comparative collection (see Dickinson 2006). Thin sections 
were prepared by Quality Thin Sections (Tucson, Arizona). 
Scanning Electron Microscopy (SEM-EDXA) 
Sample preparation 
Wal Ambrose (ANH, RSPAS) cut small perpendicular sections from the edge of each pottery 
sherd selected for SEM analysis using a water-lubricated, diamond-edge gem saw (3000 rpm). 
Some particularly fragile sherds—especially those containing calcareous temper—were 
impregnated with epoxy resin (see details below) before sectioning. ‘Fresh’ samples were also 
cut from the old resin mounted Dori, Mission and Lossu sherds that had been prepared by Hunt. 
After the pottery samples had been air dried and labelled (with permanent ink on a small 
panel of Liquid Paper®) they were heated to remove any residual moisture from their fabric for at 
least 24 hours at ca. 40˚C in a LABEC Incubator.  
I then cold mounted the pottery samples in transparent epoxy resin using a Struers 
Epofix kit™.8 Epofix resin (containing bisphenol-a-diglycidylether) and hardener (containing 
triethylenetetramine) were prepared under a fume hood according to instructions in the kit, at a 
ratio of 15:2 (resin:hardener) by volume. Both the resin and hardener were heated at 40˚C for 
approximately 15–20 minutes prior to mixing to lower their viscosity and ensure that the pottery 
samples were thoroughly impregnated with the resin. On average, three or four sherd samples 
were placed in each round, plastic mould (25 mm diameter, LECO®, 813-018) and covered with 
the resin mixture. Moulds were first lightly greased with Vaseline for ease of removing the sample 
button. Resin sample buttons were left to harden at room temperature for a minimum of eight 
hours. This method produced excellent mounts, containing very few air bubbles. 
Tony Phimphisane (Technical Officer) then polished the sample buttons to <1μm at the 
Thin Section Laboratory, Department of Earth and Marine Sciences (EMS), ANU. After polishing, 
I cleaned the sample buttons with ethanol and stored them in an airtight container (to prevent 
contamination from handling and environmental dust) prior to carbon coating at the Electron 
Microscopy Unit (EMU) at the Research School of Biological Sciences (RSBS, ANU). 
Analysis 
I analysed the elemental composition of the minerals and clay fraction within sherds using a 
Scanning Electron Microscope (JEOL JSM6400, 1990, operating at 15kV) with an Oxford ISIS 
Energy Dispersive X-ray Analysis (SEM-EDXA; Detector Model No.: E.6209) attachment and 
                                                      
8 Valhøjs Allé 176, 2610 Rødovre, Copenhagen, Denmark. 
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Robinson backscatter detector at the Electron Microscopy Unit (EMU, RSBS, ANU).9 The system 
resolution (excitation energy) of the JEOL was set to 71eV, which is best resolution,10 and 
sampled areas were counted for 100 seconds of ‘live’ time. Ten elements were routinely analysed 
in both minerals and clays, including Na, Mg, Al, Si, P, K, Ca, Ti, Mn and Fe. The quantification of 
the elemental and oxide data was performed using the networked Link Isis software (SEMQuant, 
ISIS Suite Revision 3.3, 1992–1997, Oxford Instruments), which employed ZAF corrections (i.e. 
corrections against mineral and oxide standards for atomic number effects (Z), absorption (A) and 
fluorescence (F)) and stoichiometry. A digital image of each sherd sample in backscattered 
electron mode was captured using ImageSlave software (1024 x 768 pixel, slow-scan image 
acquisition) networked to a PC at a magnification of 100x. The probe current was monitored by a 
Faraday cup and was checked and adjusted for drift between each sample button. All analysed 
spectra were batch-processed at the end of a session and saved using the compound% data as 
TSV files, which were later converted to Microsoft Excel Worksheets. Records of each sherd 
sample (and each analysis, i.e. on clays and minerals) were made on my own recording forms. 
Due to the very time consuming nature of SEM-EDXA,11 the analysis of mineral 
inclusions was given secondary importance to the analysis of the clay fabric. I simply chose a 
seemingly representative range of ‘different-looking’ grains—with practice, I could also later 
discriminate different mineral types based on their oxide composition—within a sample of sherds 
from each of the defined temper groups. Backscattered electron imaging mode allows one to 
distinguish between minerals/areas that have a high atomic number (which appear white/lighter, 
e.g. iron) and those with a lower atomic number (which appear black/darker, e.g. carbon). 
However, while ferric oxides such as titanian magnetite therefore show up clearly as white grains, 
a range of other minerals such as feldspars, quartz, pyroxenes and amphiboles appear as 
shades of grey with only minor variation and are difficult to distinguish by eye. Therefore, it was 
often difficult given time and visual constraints to select and analyse the full range of minerals 
present in a particular sherd. Consequently, my SEM-EDXA mineral results should only be 
viewed as preliminary, at best indicating the presence of particular minerals in selected sherds. 
                                                      
9 See, Reimer (1998) and Reed (2005) for detailed accounts of the physics and practice of Scanning Electron 
Microscopy. 
10 Six sherd samples (including ELS7, ELS8 and ELS9 from Dori, and EAA14, EAA16 and EAA19 from Lossu) were 
unintentionally analysed at a somewhat reduced system resolution of 158eV. However, comparison of the elemental 
spectra of clinopyroxene grains analysed at both system resolutions showed that with the exception of Fe—not used 
in the multivariate analysis of clay samples—there was negligible difference in the precision of measurement at 71eV 
or 158eV.  
11 For example, even after extensive experience with the machine, it would still take me up to around 45 minutes to 
carry out three mineral analyses and six clay analyses plus photography of an average sherd. There was also a high 
demand for use of the JEOL at the EMU and sessions (including after hours) often needed to be booked a fortnight 
or more ahead.  
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Their absence in other sherds may not necessarily be an accurate representation, as sherds 
were not sampled in an entirely rigorous manner.12  
A single analysis (i.e. a collected spectrum) was undertaken of each sampled 
mineral/inclusion grain on the microprobe, on a part of the grain that appeared homogenous and 
inclusion-free. In the early stages of analysis, minerals were analysed using cross-hairs (i.e. three 
micron spot analysis) at between 300 and 4000 magnifications. On the advice of Dr. Cheng 
Huang (EMU, RSBS), however, I changed to using area scans at increased magnification 
(between 8000 and 200,000, though mostly in the middle of this range). This acted as a 
safeguard against unseen impurities or inclusions being present in the minerals and gave better 
averaged results. This technique was also used for the analysis of clays. However, the earlier 
cross-hair technique used in the analysis of minerals does not appear to have significantly 
affected either the percentage oxide totals (generally close to 100% for quartz, feldspars, and 
clinopyroxenes, and around 87-93% for magnetite) or the subsequent mineral identifications. I 
assume therefore, that it was sufficient for my purposes and that impurities or inclusions in the 
minerals were not a major factor in the analysis.  
Mineral identification 
I initially identified minerals by comparing the raw SEM-EDXA compound/oxide weight 
percentage data to that in Deer et al. (1992, 1997a, 1997b, 2001), bearing in mind the main types 
of minerals that had previously been identified by petrography. However, Dr Andy Christy 
(Research Officer/Fellow, EMS, ANU) advised me that this was an ambiguous method that was 
rarely used by mineralogists these days—but still in current use by whole-rock geochemists—as 
all mineral compositions are continuously variable along a series, and the absolute wt% cannot 
be taken to be constant. The hornblende group is particularly complex. Consequently, I forwarded 
a small sample of amphibole (including the hornblendes) and pyroxene mineral analyses13 to 
Andy Christy for mineralogical identification. Types of pyroxene were of particular interest to me, 
as I initially believed there was some association of particular types with particular temper groups. 
Christy’s method of mineral identification involved recalculating the wt% values from 
SEM-EDXA to produce mineral formulae, by:  
                                                      
12 Minerals were analysed in a number of sherds that had been previously analysed petrographically. These sherds 
included: ETM166, ETM999, ETM4015–4017, ETM4860 (Angkitkita); EUX1 (Matambek surface); ETF1, ERP2, 
ETL5, ETR6, ETS10, EUA108–9 (Tanga surface sites); ENX113 (Fissoa); ELS1–9 (Dori); and EAA16 and EAA18 
(Lossu). 
13 I relied on wt% oxide data to identify plagioclase and alkali feldspars, as identification seemed more 
straightforward. 
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1. Converting wt% oxides into relative numbers of atoms 
2. Grouping cations into groups D (‘tetrahedral’; mainly Si but possibly also Al, Fe3+), C (‘small 
octahedral’; Al, Fe3+, Cr, Mg, Fe2+, Mn2+), B (‘large octahedral’; overspill Mg, Fe2+, Mn2+, Ca and 
possibly Na), and A (‘very large’; Na, K, some Ca, vacancies), and 
3. Trying to shoehorn these cations into crystal-chemical templates such as: 
Amphibole: A0-1B2C5D8O22(OH)2 
Pyroxene: BCD2O6 
Trioctahedral mica: AC3D4O10(OH)2 
Chlorite: C6D4O10(OH)8. 
The Fe3+/Fe(total) ratio was manually selected. Initially set at 0, it was increased in order 
to get the best fits to templates for the pyroxenes and should not be regarded as completely 
accurate. Christy also noted that in the case of the amphiboles, a certain ambiguity in the 
identification arises because not only is the Fe oxidation ratio unknown, but also the extent of 
filling of the A site. There is therefore a range of possible compositions from most-reduced to 
most-oxidised, which may produce a concomitant change of species name (Andy Christy, pers. 
comm. 2/7/2006). 
While Christy identified the clinopyroxene in a number of Tangan tempers as ‘augite’  
(Tables 5.7–5.9), Dickinson (2004a: 1), however, was able to differentiate it from regular augite 
using petrographic methods, because optical properties can be very sensitive to slight changes in 
composition (e.g. Fe2+/Fe3+ ratio). Dickinson classed this clinopyroxene as ‘aegirine-augite’—a 
more sodic variety of clinopyroxene characteristic of alkalic volcanic suites such as the TLTF 
chain—based on the distinct greenish cast in transmitted plane light, the faint but distinct 
pleochroism to yellowish tones, and the high optic-axial angle (2V>75˚). Indeed, the correlation of 
the optical properties and chemical composition of clinopyroxenes can be difficult. As Deer et al. 
(1997a: 483) note, precise correlation in the ‘aegirine–aegirine-augite series’ is difficult due to the 
variable ionic replacement in the augitic component. Christy (pers. comm.) notes that while 
names such as ‘aegirine-augite’ are obsolete from the strict mineralogical point of view, they are 
still used by petrologists since different varieties correlate well with different host rock types. The 
distinction between such varieties is supposedly on the basis of composition (e.g. aegirine-augite 
is higher in Na and in Fe3+ than regular augite) but the name is often applied on the basis of 
pleochroic colours in transmitted light. Tanga’s ‘aegirine-augite/augite’ typically has slightly higher 
Na2O than the diopside but has similarly high amounts of CaO, MgO, Al2O3, and FeO, which is 
atypical of aegirine-augite as reported in Deer et al. (1997a: 489).  
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Determination of temper groups 
The final temper groups present within the pottery of each site were established on the basis of 
Dickinson’s results married with, and extrapolated to, my megascopic results, and complemented 
by the SEM-EDXA and mineralogical results. While the extrapolation of petrographic to 
megascopic results was very successful for the Tanga sites (see WRD-239, Appendix 7), it 
proved somewhat more difficult for the New Ireland sites. For example, at the Fissoa site I 
consistently underestimated the proportion of volcanic rock fragments in a number of my original 
temper groups compared to the results of Dickinson. Also, at all the New Ireland sites the 
volcanic rock fragments in sherds are often highly weathered and white-ish in colour, which could 
sometimes be confused with calcareous material.14 
At Lasigi, my decision to conserve the remaining assemblage and to only utilise the 
previously sampled sherds in petrography and SEM-EDXA, somewhat hampered the attribution 
of the assemblage to temper groups. As Hunt had embedded a number of the previously sampled 
sherds in resin, which greatly reduced the visibility of the temper, it was then more difficult to 
match my visual observations of the rest of the assemblage to the other results. It is also difficult 
to visually distinguish between feldspar and quartz by megascopic methods. However, as quartz 
grains identified by petrography or SEM-EDXA were overall larger than feldspathic grains, the 
size of grains was used as the main guide to discriminating between these grain types 
megascopically. It is likely, however, that some misattribution of sherds to temper groups has 
occurred as a result. 
Hornblende, which was much more abundant in the New Ireland ceramics, is also difficult 
to positively identify megascopically. In this case, the SEM-EDXA data were an important 
supplement in the attribution of sherds to their final temper groups.  
A3.1.2 Clays—Microprobe Analysis 
Samples 
The clay fabric of a total sample of 184 sherds, representing a broad range of temper groups from 
the Tanga and the New Ireland sites, underwent SEM-EDXA.  
Tanga Islands 
From the Angkitkita (ETM) site the clay fabric of a total of 83 sherds was analysed, including 65 
plain body sherds and 18 diagnostic sherds (13 of which were decorated). These sherds were 
                                                      
14 Though I tested a number of sherds for their reaction to 10% HCl to determine whether the temper was calcareous 
or not, this was not practicable on a large scale. 
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drawn from all nine temper groups identified at the site, from a range of stratigraphic units (Table 
A3.7).  
Thirty-eight sherds from 12 surface sites on Tanga were analysed, including two 
diagnostic and 38 plain body sherds. This sample also included a sherd from the H temper group 
excavated from a disturbed context at Matangkipit (ETS) on Maledok. Four plain body sherds and 
one diagnostic sherd were selected from Lifafaesing (EUV). Apart from one surface find all the 
other Lifafaesing sherds were recovered from Unit VI and VI-VII. Four plain body sherds (three 
surface and one excavated) were analysed from Matambek (EUX). These sherds were also 
drawn from nine different temper groups (Table A3.8). 
New Ireland 
All of Hunt’s original set of New Ireland sherds (with the exception of the two missing ones) was 
reanalysed. This set included plain body sherds from Dori (n=15) and the Mission (n=14), and 
diagnostic sherds from Lossu (n=8). At the Lasigi sites, this sample included sherds from seven 
of the nine identified temper groups (Table A3.9).15 The Lossu sherds represented four different 
temper groups (Table A3.10). The clay fabric of 14 Fissoa sherds was analysed, representing 
nine different temper groups (Table A3.11). 
Method 
The preparation of sherd samples for SEM-EDXA, the equipment used, and the method of 
analysis is described above. 
The advantage of using an electron microprobe in pottery research is that unlike some 
methods (e.g. XRF, INAA, PIXE-PIGME of whole sherd samples) it permits the clay matrix of a 
sherd to be analysed separately (as far as possible) from the mineral inclusions (cf. Freestone 
1982; Summerhayes 1987, 1997, 2000a).  
I made no attempt in my analysis to source the clay within the pottery sherds through 
comparison with modern clay bodies.16 Rather, I followed Ambrose’s (1993: 210-2) approach in 
                                                      
15 NB: A further temper group, orthopyroxene-rich beach placer (opx-rich), was identified as a result of SEM-EDXA.  
16 None of my informants on Tanga were familiar with any sources of clay. Furthermore, Ambrose (1993: 210-11, 
1992: 170-1, & pers. comm.) has discussed in detail the inherent difficulties of matching the chemical composition of 
ancient clay pottery samples with modern clay bodies. For example, there is some evidence to suggest that ancient 
pottery sherds may either lose or gain certain elements during manufacture and firing, use in cooking or food/product 
storage, or through differential diagenesis as a result of the effects of leaching or accretion while in the soil in 
different weathering environments. On the other hand, the continued effects of weathering over thousands of years 
may significantly affect the chemical composition of a clay body, so that even if the same clay body used by ancient 
potters was sampled today, the two samples may be chemically distinct. It is also possible for two mineralogically 
and chemically identical clay bodies to derive from different parent rocks, though they may be distinguished by the 
representation of rare earth elements. Sr isotopic composition may be useful for the characterisation and 
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attempting to characterise and partition the assemblages in their own right in terms of the 
chemical compositions of the clays present. The assessment of the number of different clay 
pastes in use at a site can be indicative of methods of production as well as of pottery transfer. 
Ambrose (1992: 170) has pointed out that a potential problem with the use of the 
microprobe is that the analysis itself is made on only a very small fraction of the sherd. In other 
words, the analysis may not be representative of the clay in the sherd as a whole, let alone in the 
vessel as a whole. Some research does suggest, however, that there can be a high degree of 
within-vessel homogeneity of clay paste. For example, using Instrumental Neutron Activation 
Analysis (INAA), Henrickson and Blackman (1992: 136-7) showed that the elemental composition 
of different parts of Iranian Godin III vessels (dated to 2300–1900 BC) was virtually identical, 
suggesting there is ‘marked homogeneity’ within vessels. However, INAA enables much finer 
elemental resolution than the microprobe and clay preparation in Iran is likely to have been 
markedly different to that practiced in New Ireland. Also, given the very small size (in microns) of 
the area of microprobe analysis, there is the potential to unwittingly analyse mineral temper 
inclusions. Researchers have attempted to mitigate this problem by analysing a number of 
different areas of clay in a sample and then averaging the result (e.g. Summerhayes [1997] 
analysed ten spots per sherd). 
In my own research, considering time constraints, I collected spectra from an overall 
average of five points on clay within each sherd sample.17 Areas of clay that appeared 
homogenous and inclusion-free were sought out for analysis at points scattered across the sherd 
sample (or three areas one end and two the other). Nine elements were routinely assayed across 
all assemblages, including: Na, Mg, Al, Si, P, K, Ca, Ti and Fe. 
Like the minerals (see above), clays were initially analysed using cross-hairs (three 
micron spot analysis) at 300 magnifications, though I changed to using area scans at increased 
magnification (x 20,000) for the bulk of the total sample, because it produced generally more 
consistent results.18 Following the removal of any apparently inconsistent spectra per sherd—
which could have resulted from the presence of unseen mineral inclusions—the chemical 
‘signature’ of the clay of each sherd was generally based on oxide data from 4–5 points of 
analysis. Values were normalised to 100 per cent and then averaged prior to multivariate 
                                                                                                                                                           
provenancing of kaolinite-dominant clays and ceramics, given the typically low and less variable Rb/Sr ratios of such 
clays and the extremely slow decay rate of Rb to Sr (see Li et al. 2005).  
17 In the early stages of this analysis, which began with Angkitkita sherds, I analysed 8–10 areas of clay but this 
proved to be too time consuming. 
18 The somewhat less consistent cross-hair method of analysis affected less than 10 per cent of the Angkitkita 
sample, and none of the Tanga surface, Lifafaesing, Matambek, Dori, Mission, Lossu or Fissoa samples. 
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analysis. For the sake of the analysis, I have assumed that this ‘chemical signature’ is 
representative of the whole vessel. 
Multivariate Analysis 
It is well known that the type of exploratory statistical method used in an analysis influences the 
resulting structure or grouping of the data (e.g. Baxter 1991: 35), and that consequently the 
results of multivariate analysis require careful interpretation and should not always be read at 
face value. A number of researchers have therefore emphasised the advantages of using an 
iterative approach in the statistical analysis of data sets, and of also employing a combination of 
different methods (see e.g., Bollong et al. 1997: 319; Baxter 2003). As Baxter (2003: 141) 
describes, this successive ‘peeling’ of the data, through the comparison of the effects of different 
variables and techniques, can provide combined insights into the approximation of the ‘true’ 
structure present in the data. The multi-test approach is particularly important in regard to the 
assessment of group ‘outliers’, lying outside of the main apparent structure in the data—i.e. are 
they ‘true’ outliers of particular groups, or is their placement an artefact of the particular method 
used? As Bollong et al. (1997: 325) state, this approach ‘reveals which specimens fall repeatedly 
between the two [in their case] clusters, and which are byproducts of individual tests’. In line with 
this type of approach, I employed a range of multivariate statistical methods in this thesis (see 
also, the analysis of ochre below, Section A3.4). 
 Two multivariate, statistical techniques were used to assess the similarity/dissimilarity 
and grouping of the sherd clays: principal components analysis (PCA) and correspondence 
analysis (CA). The statistical analyses employed weight per cent concentrations of eight oxides, 
including MgO, Al2O3, SiO2, P2O5, K2O, CaO, TiO2 and FeO.19 In cases where clay analyses for 
particular oxides had negative values (i.e. below the detection limit of the probe), these were 
replaced with a value of ‘0.01’.  
Principal components analysis (PCA) 
PCA involves the computation of a successive number of principal components—or underlying 
‘common factors’ made up of closely related variables—that are linear combinations of the 
original variables in the data. In effect, PCA transforms or compresses the very large percentage 
of variation present in a large number of variables in the data, into a smaller number of ‘average’ 
variables (i.e. principal components) (Shennan 1988: 245). The first principal component 
accounts for the largest percentage of variation present in all the variables, or in other words, the 
                                                      
19 Ambrose (1992: 171) notes that elements of doubtful value in the analysis of clays (due to possibility of accretion 
or loss) include Ca, Na, Cl, P, Fe and S. 
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largest possible overall correlation with all the other variables. The second component consists of 
the next average variable within the residual variation, which is not correlated with the first 
component, and so on (Shennan 1988: 251-5). Baxter (2003: 80) suggests that ‘successful’ PCAs 
achieve a total of between 70–80 per cent (of the total variation in elemental composition) for the 
first three components, which provides a ‘good approximation to the data’. 
Method 
Professor Glenn Summerhayes (Department of Anthropology, University of Otago) carried out the 
PCA, using the MV-ARCH package of programs (Wright 1991). Prior to PCA using the BIGPCA 
program, all oxide data from SEM-EDXA was standardised following logarithmic transformations 
using the LOGLINPC program. 
Correspondence analysis (CA) 
Like PCA, CA is a method of eigenanalysis. It can be described as a ‘specially weighted version 
of principal components analysis, employing a particular transformed matrix (Wright 1991: 30–1). 
CA involves the initial computation of a similarity or covariance/correlation matrix of similarities 
between variables from the transformed data matrix, followed by the computation of variable and 
object scores, which give no special weight to either common or rare variables (ibid.). Using the 
statistical concepts of marginals and chi squared distance, the units and variables are compared 
in terms of their ‘average’ profiles. Importantly, units and variables can be analysed together—i.e. 
examining the ‘correspondence’ between them—in the same ‘low dimensional hyperspace’ 
(Bolviken et al. 1982: 42-3).  
Method 
CA of clay data was undertaken using two different software packages. Summerhayes carried out 
one set of analyses using the BIGCOR program of the MV-ARCH package. Dr Wal Ambrose 
(ANH, RSPAS, ANU) carried out another set of analyses (including three-dimensional plots) using 
the NCSS (2004) package. 
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A3.2  STYLISTIC ANALYSIS OF CERAMICS 
The methods I used to analyse the form and decoration of diagnostic sherds within this thesis are 
based on those used by Summerhayes (2000a: 33-7, 2000b) in his analysis of Lapita ceramics 
from West New Britain and the Arawe and Anir islands. In turn, Summerhayes drew inspiration 
from Specht (1969) in particular, as well as Egloff (1979), Joukowsky (1980), Irwin (1985), 
Shepard (1985), Poulsen (1987), and Glover (1987) (see references in Summerhayes 2000a: 33-
7). My decision to use Summerhayes’ methods was based mostly on the proximity of the Anir 
Islands to Tanga and the potential to facilitate comparison between the two assemblages. 
However, as it became clear that my assemblages were generally much later, certain aspects of 
Summerhayes’ typology were adapted to suit or omitted. 
Each ‘diagnostic’ sherd—exhibiting elements of vessel form, decoration and/or 
manufacturing method—was given a unique identification number combined with the code of its 
site of origin (e.g. ETM513), which was linked to the excavation catalogue of pottery finds. This 
number was written in black permanent ink on a small strip of Liquid Paper® usually on the back 
of the sherd. All sherds were bagged in zip-locked plastic bags—larger sherds individually—and 
labelled with their date of excavation, provenance (in the form Site/Unit/Spit, e.g. ETM/II-III/5) and 
identification number. All ceramic data were first recorded in hard copy (and sherds drawn in plan 
and profile) on forms developed by Summerhayes, then were entered and manipulated in 
Microsoft Excel. More general features or impressions (i.e. not coded as part of the analysis) of 
the sherds—including the degree of weathering, abrasion or encrustation apparent, similarities 
with other sherds etc.—were recorded in a ‘Comments’ column in Excel.  
A3.2.1 Form 
Eight attributes (or data variables) diagnostic of pottery form were recorded for each diagnostic 
sherd to facilitate comparison within and between assemblages (see Fig. A3.1). Types within 
each attribute were given numerical codes (in brackets) that were entered into the ceramic 
database. 
 
 
 
 
APPENDIX 3—METHODOLOGIES 15 
Sherd class 
To describe its original position on a vessel, sherds were classed as either: 
CODE SHERD TYPE 
1 rim 
2 neck 
2/4 neck/shoulder 
3 carination 
4 body 
5 lug/handle 
6 base 
7 stand 
8 detached appliqué 
Detached appliqué (8) includes nubbins or bands that are no longer attached to the 
vessel wall. 
As the majority of vessels amongst the ceramics I analysed are of a globular form with a 
rounded base, it was often difficult to discriminate between curved ‘body’ and curved ‘base’ 
sherds. Subsequently, only a few particularly thick or flat sherds were described as bases. 
‘Neck/shoulder’ sherds usually exhibited a restricted neck and part of a gradually curved 
shoulder, and were most probably from globular vessels. Some ‘rims’ consisted of little more than 
the lip edge.  
Sherd thickness 
The thickness of rims was measured differently to the body/neck/carination (see references in 
Summerhayes 2000a: 36). Measurements (mm) were taken on two points of rims: ‘A’ at the lip 
and ‘B’ at the approximate ‘point of origin’ of the lip’s expansion or reduction, or 1–2 cm below the 
lip edge of rims of constant thickness. On a body/neck/carination, the ‘A’ measurement was taken 
at the thickest point and ‘B’ at the thinnest point of the sherd. On necks and carinations, ‘A’ 
usually corresponded to the thickness at the angle, which tapered to ‘B’ on the main body. 
Sherd size and weight 
Only a simple measurement of sherd size was taken, with the aim of providing an indication of the 
degree of fragmentation of the pottery. Four categories represented the maximum dimension of 
the sherd in any direction:  
CODE SIZE (CM) 
1 <2  
2 2–4 
3 4–6 
4 >6 
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As only a small number of sherds were significantly larger than 6 cm these four 
categories were considered adequate. Individual sherd weights were measured in grams (g) to 
one decimal place.  
Rim orientation 
Five main types of rim orientation or direction were recognised:  
CODE DIRECTION (& DIAGNOSTIC FEATURE) 
1 everted (w/ interior corner point (c.p.)) 
2a outcurving (w/ inflection point (i.p.)) 
2b outward (lacking c.p. or i.p.) 
3 vertical 
4 inward (lacking c.p. or i.p.) 
5 incurving (w/ i.p.) 
‘Everted’ rims were recognised by an abrupt change of direction at an interior corner 
point. The curvature of ‘outcurving’ rims gradually changed (at an inflection point) from convex to 
concave (see Shepard 1985: 226). ‘Outward’ rims were often small and may in some cases be 
remnant outcurving rims or even everted rims (though there were very few of the latter). Similarly, 
‘inward’ was chosen to describe generally small rims that lacked further features diagnostic of 
their form, though it is possible they are remnant incurving or even inverted rims. 
Rims that were too small to be certain of their orientation were coded ‘IND’ 
(indeterminate); occasionally, some were assigned a possible (‘?’) orientation. 
Rim profile 
Rim profile refers to the relationship of the interior and exterior surfaces of the vessel wall to each 
other in their course towards the lip. Five different types were recognised: 
CODE RIM PROFILE 
1 parallel 
2 gradual convergent 
3 abrupt convergent 
4 gradual divergent 
5 abrupt divergent 
Convergent rims either taper gradually or become abruptly narrower towards the lip 
edge. Divergent rims thicken towards the lip. Rims with an indeterminate (IND) profile had very 
little of the body of the vessel remaining.  
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Lip profile 
The shape of the lip (end point of the rim) was described using seven categories:  
CODE LIP PROFILE 
1 flat w/ sharply defined edges 
2 flat w/ slightly rounded edges 
3 rounded 
4 pointed 
5 grooved 
6 ridged 
7 stepped 
‘Grooved’ lips had a shallow central groove or channel. ‘Pointed’ lips were somewhat 
more elongated than the squat ‘ridged’ form. ‘Stepped’ lips had a narrow, flat ‘step’ above a 
broader flat edge. In the final analysis, both types of ‘flat’ lip (i.e. codes 1 and 2) were 
amalgamated into one category, as the separation did not seem to add value. 
Vessel form 
Seven different vessel forms (one with two variants) were identified amongst the Tanga and New 
Ireland ceramic assemblages (Fig. A3.2):  
VESSEL FORM DESCRIPTION 
ROG Vessel w/ restricted neck, outcurving rim & globular base  
(e.g. jars) 
I Open (OP) or unrestricted vessel w/ outward rim  
(e.g. open bowls, dishes or small cups, or possibly remnant outcurving vessels) 
II Open vessel w/ vertical or slightly incurving rim  
(e.g. open bowls or small cups)20 
III Open vessel w/ everted, horizontal rim 
(e.g. bowl or dish) 
V? Indeterminate carinated vessels  
(e.g. jars or pots) 
VII Vessels w/ restricted upper bodies & globular bases (e.g. pots) 
     a w/ a vertical or near vertical rim 
     b w/ a slightly inward rim 
VIII Vessel stands (i.e. a parallel-sided rim of ‘conical’-shaped stand) 
Vessel form was mainly assigned to rims that were of a sufficient size to determine their 
orientation and allow the estimation of the orifice radius (but see below). I classified vessel forms 
using the heuristic typology developed by Summerhayes (2000a) for Lapita pottery as a basis. 
However, during analysis it became apparent that the predominant type of vessel amongst my 
assemblages was not present in Summerhayes’ typology. These ‘ROG’ vessels were jars or pots 
with a restricted neck (R), outcurving rim (O), and globular (G) or rounded base. 
                                                      
20 Summerhayes (2000a) classes incurving bowls as restricted Vessel Form VII. None of my rims were sufficiently 
incurving or inverted to necessarily warrant being classed as restricted. 
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I chose a descriptive rather than a numerical label for this vessel given the generally high 
level of sherd fragmentation in the assemblages, so that sherds bearing only one or two of the 
elements comprising the full ‘ROG’ form could also be coded and a fuller picture of its overall 
representation could be ascertained. For example, smaller restricted neck sherds were coded ‘R’; 
larger neck sherds with remnant evidence of an outcurving rim (but lacking a lip) were coded 
‘RO’; some restricted neck sherds with a remnant globular shoulder were coded ‘RG’; and some 
body or base sherds were coded ‘G’. The general dearth of carinations and everted rims amongst 
all the ceramic assemblages—in particular from Tanga—strongly suggests that these isolated 
vessel parts do not belong to either Summerhayes’ Vessel Form V (an outcurving carinated jar)21 
or Vessel Form VI (a globular or round bodied pot with an everted rim). However, some ‘R’ necks, 
‘RG’ shoulders or ‘G’ bases could belong to Vessel Form VII (see below). 
Six of Summerhayes’ vessel forms were identified amongst the Tanga and New Ireland 
assemblages. I divided his original classification of Vessel Form VII into two forms for my 
purposes (i.e. ‘a’ and ‘b’). Vessel Form V was recognised from carinations only, and it is unclear 
whether or not Summerhayes’ full vessel form with outcurving rim and globular base is 
represented (therefore, these vessels are coded ‘V?’). 
Orifice radius 
This measurement was obtained by placing the lip of a rim face down in its correct stance on a 
template of radii drawn at 1 cm increments from 2–24 cm. The sherd was moved from the 
smallest radius upwards until a minimum ‘best fit’ with the curvature of the rim was achieved. 
Given the generally small size of most rims and the likelihood that the measurement incorporated 
some degree of imprecision, radii were later grouped into larger 2 cm categories, e.g. 4–6, 8–10, 
10–12 cm etc. Vessels were drawn using the minimum diameter. 
A3.2.2 Decoration 
Technique, type and location 
As a basis, the analysis of decoration involved the description of the technique used (e.g. 
incision, applied relief, impression), the type of decoration produced using a particular technique 
(e.g. linear, curvilinear or comb forms of incision), and the location of the decoration on the vessel 
(cf. Summerhayes 2000a: 36). The following 18 categories of decorative technique/types were 
identified: 
 
                                                      
21 Conversely, many of the rim sherds that Summerhayes (2000a) classes as Vessel Form V are not attached to 
carinations, and would perhaps be better classed as ‘ROG’ Vessel Form. 
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CODE TECHNIQUE & TYPE CODE TECHNIQUE & TYPE 
 IMPRESSION  APPLIED RELIEF 
1 punctate/stick 13 oval 
2 dentate-stamped 14 bands or strips 
3 fingernail (single) 15 nubbins 
4 fingernail pinch (opposed)  OTHER 
5 single tool 16 grooved or channelled 
6 stamped 17 excision or cut/incision (on appliqué) 
 LIP MODIFICATION 18 ground or abraded 
7 notched (or impressed) 19 white micaceous paint? 
8 incised 20 drilled hole 
9 scalloped/finger-pressed   
 INCISION   
10 rectilinear   
11 curvilinear   
12 comb   
The rounded impressions that I classed as ‘punctate/stick’ were characteristically 
deeper—often forming a convex bulb on the interior of the vessel wall (cf. Wickler 2001: 120; 
Felgate 2003: 501)—than the less well-formed and variously shaped ‘single tool’ impressions. 
However, some class these two forms in the same category (e.g. Irwin 1985: 109).  
 Incised decoration was classed into three main types: rectilinear, curvilinear and comb. In 
addition, notes were taken describing whether the incision was ‘bounded’ (i.e. enclosed by 
incised horizontal or vertical boundary lines or natural boundaries formed by rim lip or carination) 
or ‘unbounded’ (lacking boundaries and generally less structured) (cf. Wickler 2001: 112). 
Fingernail ‘impressions’ consisted of single crescents made by pressing the fingernail 
into the unfired clay, or opposed or ‘pinched’ impressions using the thumb and finger (cf. Best 
1984; Bedford 2000a, 2006: 82).  
‘Stamped’ impressions (other than dentate) were defined as repeated impressions of a 
particular shape (e.g. circle, small crescent, diamond) that had been made using a specific tool or 
natural object (Best 1984 calls this ‘end tool’ impression).  
I refer to the generally shallow, spaced, u-shaped (or less frequently, v-shaped) 
impressions on the lips of vessels as ‘notches’ (cf. Specht 1969; Summerhayes 2000a) rather 
than the more generic (but technically more accurate) term ‘impressions’ (cf. Wickler 2001). 
Broader, deeper notches that may have been formed with a finger, and which gave either a wavy, 
‘pie crust’ or scalloped appearance to the lip were classed as ‘scalloped/finger-pressed’.  
Applied relief ‘bands’ included both linear (either vertical, horizontal or oblique) and 
curvilinear elongated forms. Shorter relief ‘strips’ also occurred but more infrequently. Bands were 
either roughly oval in cross-section or were distinctly ‘ridged’ creating a triangular cross-section. 
They could be plain, single tool-impressed, or ‘notched’, either with spaced, shallow, u-shaped 
impressions or deep, v-shaped incisions (or excisions?) (code 17) that were possibly made with 
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the fingernail. This category also included a small number of bands that had presumably been 
smoothed or modelled—so that their edges seamlessly joined the body of the vessel—to form a 
plain ridge (NB: Golson 1992 described these sherds as ‘ridged’). Applied relief ‘nubbins’ included 
both roughly circular, rounded protuberances (usually low relief) and roughly conical-shaped 
forms (both smaller, low relief ones and larger, high relief ones). Some of the larger nubbins may 
in fact be lug handles, but they were classed as decorative elements so that they could be more 
fully described and because they were usually associated with other decorative techniques. Rare 
applied ‘ovals’ were flattish and low relief.  
To investigate the relationship of the decoration to particular parts of the vessel (cf. 
Shepard 1985: 262-3), the location of decoration was recorded using the following codes: 
CODE DECO LOCATION 
0 detached (e.g. appliqué) 
1 lip 
2 outside rim 
3 inside rim 
4 neck (4int = interior) 
5 carination 
6 body (6int = interior) 
7 handle/lug 
8 stand 
Motifs 
I subjectively classified ‘distinctive’ motifs or design elements that used incision, applied relief, 
fingernail impressions or pinch, single tool impressions, or punctations (either singly or in 
combination) using an inventory approach (cf. Specht 1969; Bedford 2000a, 2006: 83). Shepard 
(1985: 266) defines ‘design elements’ as the basic building-blocks or ‘simplest regular parts’ of a 
design, with ‘motifs’ being more varied and complex combinations of these elements. Given the 
small size of most of the decorated sherds in the collections I analysed, my recorded ‘motifs’ 
generally sit somewhere in-between these two definitions—in some cases more akin to ‘design 
elements’ and in others perhaps more akin to simple or sometimes incomplete ‘motifs’. In many 
cases, sherds were not large enough to perceive the complete motif.  
Lip and body motifs were numbered as they were identified during the course of analysis. 
Separate alphanumeric codes were used for the sites from Tanga (e.g. #T1 [body] and #Tlm1 
[lip]), and for Fissoa (#F1, #Flm1), Lossu (#L1, #Llm1) and Lasigi (#LAS1, #LASlm1) on New 
Ireland. 
Where possible, Lapita-style decorative motifs—either dentate-stamped or incised—were 
recorded using Anson’s (1983: Table 12) codes. More often, Lapita motifs were indeterminate 
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due to the small size of the sherds and were coded as ‘IND-Lapita’. This particularly applied to 
small sherds with remnant evidence of dentate-stamping. 
Techniques of manufacture and surface treatment 
Distinctive features related to particular techniques of manufacture or shaping (e.g. coils, use of a 
paddle and anvil) or to the treatment of the surface of the pot (e.g. slipping and polishing) were 
recorded using the following codes: 
CODE TYPE 
1 wipe marks exterior 
2 wipe marks interior 
3 coil mark 
4 finger/anvil moulding impressions interior 
5 join/seam interior or exterior 
6 paddle impression/laminar fracture/star-shaped crack 
7 red slip 
9 polish 
NB: Category ‘8’ was removed part-way through the analysis 
‘Wipe marks’ usually consisted of fine, transverse striations, and may be associated 
either with the smoothing of the outer vessel wall or the application of slip (Rye 1981: 24). Areas 
of slight relief or gentle undulations, possibly from the incomplete smoothing of transverse coils 
during manufacture, were recorded as possible ‘coil marks’ (ibid. 67-8). Frequent impressions (or 
depressions) on the interior of vessel walls varied in size and may have been produced by the 
use either of a small, rounded stone (see excavated examples in Chapter 3) or the fingertips as 
an anvil. The paddle and anvil technique was also attested to by the presence of sometimes 
deeper, roughly parallel, transverse paddle impressions (NB: none of these are definitive carved 
paddle impressions), laminar sherd-edge fracture, or star-shaped cracks around mineral grains in 
the outer sherd surface (see, Rye 1981: 84-5, 132; Shepard 1985: 185). Occasionally, 
incompletely smoothed joins in the vessel wall were noted, which could possibly relate to the 
addition of coils or slabs.  
The presence of red-brown slip was usually identified under the binocular microscope by 
the presence of a very thin, reddish film across the surface of mineral grains, while the thick red 
slip of some sherds was clear to the naked eye and evident in the sherd cross-section (see 
Shepard 1985: 191-2). ‘Polishing’ was identified under the microscope on sherds with low to 
medium lustre on smoothed, regular surfaces, and has probably been produced using a hard, 
smooth tool (Rye 1981: 90; Shepard 1985: 66-8, 191) such as the smooth (and often highly 
polished themselves) pebbles excavated from Angkitkita (see Chapter 3). Slipping and polishing 
were often used in combination (Shepard ibid.). 
22   APPENDIX 3—METHODOLOGIES 
A3.3  OBSIDIAN 
A3.3.1 PIXE-PIGME analysis 
Sample selection 
I undertook Proton Induced X-ray Emission-Proton Induced Gamma-Ray Emission (PIXE-
PIGME) analysis on a total of 114 obsidian samples, the bulk of which came from the excavations 
at Angkitkita (ETM), with smaller samples drawn from the Lifafaesing (EUV) excavation and from 
seven surface sites across the Tanga Islands.22 The number of days’ access (5) that I was 
awarded through a grant from the Australian Institute of Nuclear Science and Engineering 
(AINSE) determined the maximum size of the sample. 
In order to achieve the best possible chemical characterisation, care was taken only to 
select obsidian pieces that had flat, ‘fresh’ surfaces (i.e. not eroded, weathered or water worn) of 
a suitable size to cover the aperture of the mount (see below) (cf. Bird et al. 1997: 63). 
At both Angkitkita and Lifafaesing, the sample of flaked obsidian artefacts was drawn 
from a single excavated square. 
At Angkitkita, around 20 to 25 per cent of the total number of obsidian pieces recovered 
from each spit (with the exception of the basal Spit 12) was selected from Square 3B—the square 
with the highest density of flaked obsidian at the site (i.e. 394/m2)—giving a total sample of 80 
pieces (Table A3.12).  
At Lifafaesing, 15 flaked obsidian pieces were selected, representing around 25 per cent 
of the total number (n=61) excavated from Square 2 (Table A3.13). The much lower 
representation of obsidian throughout the deposit of this rockshelter meant that sampling targeted 
the unit dating to the ‘transition’ (i.e. Unit VI, dating to ca. 2150–2040 cal BP, 1σ) as well as two 
other units (II and V) with the highest counts and most suitably sized obsidian. Seven samples 
were selected from Unit VI, representing around 23 per cent of the total number recovered.  
A total of 19 pieces of obsidian was selected from seven surface sites on each of the 
islands in the Tanga group, including: Matampul (ERP) and Poktanli (EUY) on Boeng; 
Matangkipit (ETS), Nonu (ETR), and Amfuli (ETZ) on Maledok; Ansingsing (ETF) on Tefa; and 
Warambulut (ETK) on Lif (Table A3.14). This sample represents around 12 per cent of the total 
number of pieces collected from these sites, though the percentage sampled was higher at some 
individual sites. 
                                                      
22 A sample of obsidian artefacts was also analysed from the Matambek (EUX) site. These results are not reported in 
this thesis.  
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Sample preparation 
In order to remove soil residues that could potentially interfere with the determination of their 
chemical signature, prior to PIXE-PIGME analysis, all obsidian artefacts were cleaned in distilled 
water in an ultrasonic bath (Ultrasonics Pty Ltd – FX10) for approximately 15 minutes. Previously 
drawn, weighed and otherwise described, samples were cleaned eight at a time in the main bath 
for ten minutes (the distilled water here was changed less frequently) and then transferred to a 
small beaker that contained clean distilled water and placed in the ultrasonic bath for a further five 
minutes. All obsidian samples were then laid out on clean paper towel to air dry before being 
bagged in individual plastic zip-lock bags. Artefacts were labelled according to their site and 
specific catalogue number on the outside of the bags (e.g. #ETM24). 
Method 
PIXE-PIGME analysis was carried out at the Multiple Surface Analysis Facility (SR2) of the 
Australian Nuclear Science and Technology Organisation (ANSTO), Lucas Heights, Sydney, 
under the supervision of Rainer Siegele (ANSTO).23  
Using conventional fuse wire, obsidian samples were wired onto metal ‘volcano’ 
mounting plates, so that the plate aperture of 10 mm diameter was completely covered by a flat 
area of the sample. Up to 60 samples, including four control standards (obsidian pieces from 
known sources in the Admiralties—including AD2000 from the Wekwok source on Lou Island—
and West New Britain), were then loaded onto a metal rack or ‘stick’ (see Summerhayes et al. 
1998: 136, Fig. 6.2). The prepared sticks were rinsed with ethanol to remove finger grease etc. 
prior to irradiation in the vacuum chamber. 
Machine conditions 
Obsidian samples were irradiated by a 2.5 MeV proton beam from the ANSTO 3 MeV Van de 
Graaf accelerator, with a total charge of 75 μC. Each sample was measured for 25 minutes with a 
beam diameter of 3 mm, producing an average beam current of around 50 nA (Rainer Siegele, 
ANSTO, pers. comm. 2004). Twenty-seven elements were measured in parts per million (F, Na, 
Li, Mg, Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Br, Rb, Sr, Y, Zr, Nb) (see 
Summerhayes et al. 1998: 134-9 for a detailed discussion of the PIXE-PIGME method).  
Source attribution 
Glenn Summerhayes (University of Otago) assigned the source subgroup (or ‘subsource’, see 
Fig. 7.1) or source region (i.e. West New Britain or Admiralty—if the identification of the subgroup 
                                                      
23 Analysis was completed in April 2004. 
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was not possible) to each analysed artefact from Tanga. This was achieved through multivariate 
comparison (both CA and PCA using MV-ARCH; Wright 1991) of their elemental composition with 
that of a database of known, chemically distinct obsidian subgroups from the Admiralty Islands—
including Pam Lin Island, and Umrei, Wekwok, Lakou, Dolang and Umleang on Lou Island—and 
West New Britain—including Gulu, Kutau/Bao (sources formerly described as ‘Talasea’), Baki, 
and Hamilton in the Willaumez Peninsula region, and Mopir (see e.g., Ambrose 1976; Ambrose et 
al. 1981; Ambrose & Duerden 1982; Bird et al. 1997; Duerden et al. 1987; Fullagar et al. 1991; 
Summerhayes & Hotchkis 1992; Summerhayes et al. 1993, 1998; Torrence et al. 1992, 1996; 
Specht et al. 1988). Summerhayes compared elemental composition amongst West New Britain 
obsidians using a set of nine ratios of 11 elements (F/Na, Al/Na, K/Fe, Ca/Fe, Mn/Fe, Rb/Fe, 
Sr/Fe, Y/Fe, Zr/Fe), and ten ratios of 12 elements for the Admiralty obsidians (i.e. Nb/Fe in 
addition to the other nine).  
A3.3.2 Density analysis 
Samples 
I undertook density analysis of the entire flaked obsidian assemblage from Square 3B at 
Angkitkita (n=394; Table A3.15) and Square 2 at Lifafaesing (n=61; Table A3.16), and the entire 
collected assemblages of the seven surface sites sampled in PIXE-PIGME (n=153; Table A3.17). 
All density analysis was carried out after PIXE-PIGME measurements; the results from each 
method were not correlated until after density analysis was completed (i.e. density analysis was 
in effect blind). 
Sample preparation 
Prior to density analysis, all obsidian samples were cleaned, dried and labelled as per above for 
PIXE-PIGME analysis. After drying, all artefacts were handled with metal tweezers at all 
subsequent stages of the analysis to prevent the potential accumulation of finger grease.  
Method 
The protocol that I used to measure density was developed by Wal Ambrose (n.d., 1976; and see 
Ambrose & Stevenson 2004: 9-10) and has since been applied by Harris (1994; White & Harris 
1997), Torrence and Victor (1995), and Swete Kelly (2001). Ambrose’s method is based on the 
Archimedes Principle, and calculates density (g/ml) by measuring the difference in weight of an 
object (i.e. piece of obsidian) weighed in air compared with its weight fully immersed in a liquid of 
known density. Perfluoro-1-methyl-decalin (PFMD, tech. 80%) was used as the immersion liquid 
(see Ambrose & Stevenson 2004: 9-10 for a discussion of the advantages of this heavy liquid) 
and the density is calculated using the formula:  
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d = ma x dliq  
     ———— 
     ma – mliq      
where,  d = relative density expressed in g/ml 
ma = weight of the object in air 
dliq = density of the immersion liquid (PFMD) 
mliq = weight of the object in liquid (PFMD) 
 
To produce consistent measurements that allow for temperature fluctuations, the 
temperature (T) of the PFMD was continuously measured by thermocouple and the value was 
used to calculate the final artefact density using the following formula (for a detailed explanation 
see Ambrose & Stevenson 2004: 10): 
 d = ma x (T-965.99 / (-480.88))  
       ————————————  
                   ma – mliq 
 
A Mettler AT261 DeltaRange® electronic balance with a density kit was used for all 
weighing operations in the obsidian laboratory at ANH, ANU. All measurements were to five 
decimal places. Values were entered and calculated in Microsoft Excel.  
Repeated density measurements on quartz crystal and obsidian standards24 provided by 
Wal Ambrose—taken on average after every 12–13 obsidian samples—served as a control on 
the precision of the density measurements taken. The standard deviation of the density of the 
quartz standard was 0.0023 g/ml over the course of the analysis of obsidian from Angkitkita 
(based on 29 measurements),25 0.0013 g/ml for the Lifafaesing analysis (n=8), and 0.0010 g/ml 
for the surface site analysis (n=10). This level of precision is within the estimated error for density 
measurements reported by Ambrose and Stevenson (2004: 10) (i.e. ±0.005 g/ml), and is 
comparable to that reported by White and Harris (1997: 103) (i.e. 0.0029 g/ml). 
  A number of obsidian samples from both Angkitkita and Lifafaesing proved to be 
unsuitable for density measurement to various degrees. The density reading for these samples 
did not settle—either rising or falling steadily following the usual, initial settling period—even over 
lengthy periods and repeat measurements. This often appeared to be due to the presence of 
minute flaws, cracks or vesicles in the material, particularly in the case of larger pieces. In 
extreme cases, the density of samples was recorded simply as ‘ns’ (not suitable), or as ‘WNB-
                                                      
24 The obsidian standard was only used during the initial analysis of material from Angkitkita. On the advice of Wal 
Ambrose (ANH, ANU) only the quartz standard was used in the remainder of the analysis. 
25 The obsidian standard produced the same standard deviation based on seven measurements. 
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ns?’ or ‘AD-ns?’ if the density reading initially settled within the typical range of West New Britain 
or Admiralty sources. The final density measurement for these pieces is not considered to be 
overly reliable.26 
Source attribution 
The Tanga artefacts were attributed by density to two source regions: West New Britain (WNB) 
and the Admiralty Island group (AD).27 I have assumed that there is no material present from the 
distant Fergusson (in the D’Entrecasteaux Islands) or Banks (northern Vanuatu) islands’ sources 
amongst the Tanga sample. The density of the Fergusson sources is known to overlap with both 
the WNB and AD source regions (Ambrose 1976, n.d.), but specimens are rarely found outside of 
the southeast Papua region (White et al. 2006). 
The following relative density values from previous studies were considered for the 
attribution of obsidian to the WNB region: 
 2.3538 ± 0.0093 (i.e. 2.3445–2.3631; Ambrose n.d.) 
 2.347 ± 0.010 (i.e. 2.337–2.357, Talasea; Ambrose 1976: Table 2) 
 <2.3566 (Green 1987; Green & Anson 2000b) 
  2.3450 ± 0.0356 (i.e. 2.3094–2.3806; Torrence & Victor 1995: 127) 
 ≤2.3601 (Kutau/Bao (max. value, n=23); Torrence & Victor 1995: 126), and 
 <2.3740 (Kutau/Bao; White & Harris 1997: 103). 
The following values were considered for the Admiralty Island group (AD): 
 2.390 ± 0.019 (i.e. 2.371–2.409, Lou; Ambrose 1976: Table 2) 
 2.3909 ± 0.0123 (i.e. 2.3786–2.4032, Lou; Ambrose n.d.) 
 >2.3870 (Lou; Green 1987; Green & Anson 2000b: 69) 
 >2.3800 (Umrei; White & Harris 1997:103). 
 2.3794–2.3798 (Wekwok (AD 2000); Ambrose n.d, ‘Lou Sources’) 
 2.3928–2.3988 (Baun; Ambrose n.d, ‘Lou Sources’) 
 2.3746–2.3813 (Pam Lin; Ambrose n.d, ‘Lou Sources’), and 
 2.3760–2.3964 (Pam Mandian; Ambrose n.d, ‘Lou Sources’) 
While some studies (e.g. Torrence & Victor 1995; White & Harris 1997) have shown that 
a degree of overlap exists between the density ranges of the WNB and AD source regions, 
                                                      
26 At Angkitkita, however, PIXE-PIGME showed that five of the samples that were assigned to ‘WNB-ns?’ (n=20) as 
result of density analysis belonged to the Kutau/Bao subsource. It is possible therefore, that many of the other pieces 
assigned to ‘WNB-ns?’ at this site are also from this subsource, or at least from the WNB region. 
27 With the possible exception of Pam Lin (see further discussion below), finer resolution to subsource is not possible 
using the density method. 
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overall, research has consistently demonstrated that the degree of overlap is relatively minor and 
that the average density of the most frequently used subsources within each region—i.e. 
Kutau/Bao in WNB and Umrei in AD—is distinct. The results of Allen’s (in press) density analysis 
of obsidian from the Mussau Islands indicated a much greater degree of overlap between source 
regions than previously reported, which was due in large part to the high proportion of obsidian 
that derived from the Pam Lin subsource (identified by PIXE-PIGME). This subsource is 
problematic due to its potentially low minimum density (e.g. 2.337, White & Harris 1997: 103), 
which is indistinguishable from obsidian from the WNB region. However, Ambrose (n.d. & 
pers.comm.) has consistently recorded a much higher Pam Lin density range (see above). 
The correlation of PIXE-PIGME subsource identifications and relative density 
measurements amongst the sample of obsidian from Tanga (see Table A3.18) was used as the 
main guide for the attribution of the remainder of the Tangan obsidian to source region by density 
analysis. The density values for the Kutau/Bao, Umrei and Wekwok subsources are closely 
comparable to those from previous research.  
PIXE-PIGME identified only three specimens of Pam Lin obsidian, one each from 
Angkitkita, Lifafaesing and the surface assemblage. Like White and Harris’ (1997) and Allen’s (in 
press) results, these three samples all have relatively low density values, none of which falls 
within the range of the other Admiralty subsources. Two of the Pam Lin specimens have density 
values (2.3657 and 2.3667) that are somewhat higher than the maximum Kutau/Bao values and 
are comparable with Ambrose’s density range, while the density of the other Pam Lin specimen is 
within the higher end of the range for the Kutau/Bao subsource at Angkitkita and amongst the 
surface material. A small number of samples were found to have densities that were very similar 
to the first two Pam Lin specimens (and Ambrose’s range) and which were in-between the ranges 
of the WNB and other AD subsources (i.e. within the PIXE-PIGME sample). These possible Pam 
Lin samples were classed as ‘AD-Pam?’. This was my only attempt within the density analysis to 
identify to a subsource. A graph of the secure/reliable density values of obsidian from Sq. 3B at 
Angkitkita (including those analysed by PIXE-PIGME, Fig. 7.5) indicates that a small group of 
samples (possibly 5–6) lying at the upper end of the WNB range may also possibly derive from 
the Pam Lin source. However, because their density is below my accepted range (see Table 
A3.19) they have been attributed to WNB. Given their low representation in the PIXE-PIGME 
sample, I consider that the number of Pam Lin specimens that may have been misattributed to 
the WNB source region (i.e. on the basis of low density values) is likely to be low. With the 
exception of Mussau, Fredericksen’s (1997b: 382) review also indicates that only relatively small 
amounts of obsidian from the Pam Islands were distributed beyond the Admiralties.  
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Excluding all measurements that I considered to be unreliable, the maximum relative 
density ranges that I accepted in the analysis as indicative of the WNB and AD source regions 
and the Pam Lin (AD-Pam?) subsource are given in Table A3.19. The maximum ranges for each 
source region do not overlap and are comparable with the values from previous research. The 
WNB density range at Angkitkita included a small group of samples with quite low values (i.e. 
<2.3000), which were somewhat separated from the main group (see Fig. 7.5). The PIXE-PIGME 
sample with the lowest density value (2.3342) was sourced to the Gulu subgroup, which could 
suggest that other samples within this low-density group are also from Gulu. 
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A3.4  OCHRE 
A3.4.1 Instrumental Neutron Activation Analysis (INAA) 
Sample preparation 
I removed samples from the majority of ochre nodules by clipping with steel pliers. Occasionally, 
when this proved difficult because of the hardness or shape of the nodule, I used a cold chisel to 
first break up the nodule into more manageable pieces, which were then clipped into smaller 
fragments using the pliers. Fragments were then crushed by hand to a coarse, granular sand 
consistency using a porcelain mortar and pestle. The crushed sample was removed from the 
mortar using a stainless steel spatula and small aluminium scoop. With the exception of two 
samples, where the ochre nodule was very small (sample EUV1 from Lifafaesing and SAC2 from 
Kainapirina), all samples weighed close to two grams. These were placed into 1.7 ml 
microcentrifuge tubes. All tools and the mortar and pestle were thoroughly wiped and scrubbed 
clean after each sample using tap water, an abrasive non-metal kitchen scourer (scotch brite), 
dishcloth, and paper towels. Care was taken that no residue remained in the mortar after final 
drying with the paper towel. The mortar was then allowed to air dry usually for a short period of 
around ten minutes before the next sample.28    
The samples of red slip and pottery fabric were crushed in the same manner as outlined 
above. The crushed material was sieved through a 0.0197-inch (No. 35) fine mesh to remove 
large sand grains; no further efforts were made to remove inclusions. 
Method 
Instrumental Neutron Activation Analysis (INAA) was carried out by Becquerel Laboratories, 
Sydney,29 using the Australian Nuclear Science and Technology Organisation’s (ANSTO) HIFAR 
reactor at Lucas Heights. INAA is one of the most precise modern analytical techniques for multi-
element geochemical analyses. It is particularly effective for the determination of Au, As, Sb, W, 
rare earth elements (REE), and a range of elements found in both oxides and silicates. It has 
already been successfully applied to the analysis of ochres (e.g. Popelka et al. 2005). 
                                                      
28 Helen Waldron (pers. comm. 2004, Becquerel Laboratories, Sydney) informed me that these methods were 
perfectly adequate for the type of samples and the elements analysed. She believed that it was unlikely that any 
contamination would have resulted from these ‘relatively gentle’ handling methods, or cross-contamination from the 
cleaning methods. Any Fe that may have been introduced from the steel would be negligible compared with the high 
levels of Fe in the ochres, and it was unlikely that any other contaminants from the stainless steel would come off 
with just mild handling. 
29 Formerly of Lucas Heights Science and Technology Centre, New Ilawarra Rd, Lucas Heights, NSW, 2234. 
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The ochre and pottery samples were first heat-sealed in polypropylene vials. A flux monitor was 
attached to each sample and they were irradiated in one batch in a thermal neutron flux of 
approximately 4 x 1012 n cm-2 s-1 for 21 minutes. This irradiation causes isotopes of a range of 
elements to become radioactive or ‘activated’ by the capture of one extra neutron. These 
radioisotopes are recognised by the characteristic energy of the gamma ray(s) emitted as they 
decay with specific half-lives, and in this way the elements present within the samples are 
determined. The concentrations of particular elements are determined by measuring the area of 
the photopeaks. The gamma spectrum for each radioactive sample and monitor was measured 
simultaneously using hyperpure Ge coaxial detectors (Systems 2 and 3, see detector 
specifications in Table A3.20) after 6.394 and 7.259 days decay; each sample was counted for 30 
minutes live time. The detectors are linked to multichannel analysers, as part of an integrated 
counting control and data handling system. Spectral data are analysed using in-house programs 
developed by Becquerel Laboratories. Bequerel monitor accuracy and precision, within and 
between batches of samples, using international and in-house standards, and flux monitors on 
each sample. A blank sample vial is counted with each batch of samples and background counts 
in the laboratory at weekly intervals confirm that there is no significant background interference 
when counting samples (Helen Waldron, Becquerel Laboratories, pers. comm. 2004; Becquerel 
Laboratories, unpublished in-house information, 2004).  
The Gold +31 method was used. This assays for a total of 32 elements, including: 
 gold and its pathfinders (Au, As, Sb, W) 
 precious metal/sulphide related elements (Ag, Se, Te, Zn) 
 the mafic/ultramafic suite of elements (Ca, Co, Cr, Fe, Ir, Sc) 
 the granitic suite (Ba, Br, Cs, Hf, K, Mo, Na, Rb, Ta, Th, U, Zr), and 
 rare earth elements (La, Ce, Sm, Eu, Yb, Lu). 
Detection limits were in parts per million (ppm), apart from Fe, Ca, K and Na, which were 
measured in percentage. 
Multivariate analysis 
Using a multi-test and iterative approach (cf. Bollong et al. 1997: 319; Baxter 2003: 141), principal 
components analysis (PCA), correspondence analysis (CA), and cluster analysis (both group 
average and medoid partitioning [Kaufman-Rousseeuw] methods) were applied to the INAA 
results. A number of different combinations of elements were employed in an attempt to produce 
the best structure, as depending on their respective representation and concentration, certain 
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elements will skew the results. Both PCA and CA produced good results, though CA achieved the 
best separation between groups of ochres. Those scattergrams showing the clearest structure 
are presented and described in Chapter 8. Cluster analysis did not produce clear structure within 
the data and will not be further discussed here.30    
Principal components analysis (PCA) 
Glenn Summerhayes (University of Otago) carried out the PCA, using the MV-ARCH package of 
programs (Wright 1991). Values for nine elements—this combination producing the best results—
were used in the final plots: arsenic (As), cerium (Ce; a Rare Earth Element), cobalt (Co), 
europium (Eu; REE), lanthanum (La; REE), lutetium (Lu), scandium (Sc), thorium (Th), and 
uranium (U). Prior to PCA, the elemental data from INAA was standardised following logarithmic 
transformations using the LOGLINPC program. Components analysis was undertaken using the 
BIGPCA program (Wright 1991). Elements with missing values/amounts below the detection limit 
were assigned a value of 0.01. 
Correspondence analysis (CA) 
The CA presented in Chapter 8 is the second set undertaken in the study. This second set 
showed the best overall structure in the data, and was carried out by Wal Ambrose (ANH, 
RSPAS, ANU) using the NCSS (2004) software package. A larger set of 12 elements, including 
two further rare earth elements, was employed—arsenic (As), cerium (Ce), chromium (Cr), cobalt 
(Co), europium (Eu; REE), lanthanum (La; REE), lutetium (Lu), samarium (Sm; REE), scandium 
(Sc), thorium (Th), uranium (U), and ytterbium (Yb; REE)—with all the elemental values 
expressed as a ratio to Fe. Elements with missing values/amounts below the detection limit were 
assigned a value of 0.0001. 
A3.4.2 X-ray Diffraction (XRD) 
Sample preparation 
Ochre samples were prepared by the same method as outlined above for INAA. The average 
sample weight was 0.2 g. 
Method 
Ulrike Troitzsch (Department of Earth and Marine Sciences, ANU) undertook the XRD analyses 
and quantification of the results. XRD was carried out using a SIEMENS D5005 Bragg-Brentano 
                                                      
30 In their analysis of elemental pottery data, Bollong et al. (1997: 324–5) found Q-mode clustering to be the least 
successful of the three multivariate methods employed, describing it as ‘notoriously sensitive to small differences in 
composition’ and tending to ‘generate spurious subclusters’. They also found that correspondence analysis produced 
the most complete separation between their ceramic types, in comparison to PCA.  
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diffractometer equipped with a graphite monochromator and scintillation detector, using CoKα 
radiation. The scan range was 4 to 80° 2-theta at a step width of 0.02°, with a scan speed of two 
seconds per step. Each sample was ground in acetone in an agate mortar, and was supported on 
a quartz single-crystal low-background holder. Minerals were identified using the SIEMENS 
software package Diffracplus Eva (2000). Quantitative mineral estimates were performed with the 
program Siroquant 2.5 (2000), which employs Rietveld phase analysis to produce information on 
the relative amounts (in weight-percentage) of minerals present in a sample through a least-
squares fitting procedure (Ulrike Troitzsch, pers. comm. 2005). 
 
 
Figure A3.1 Vessel diagnostics & codes used in ceramics analysis
Sherd Class:
Sherd Size:
(max. dimension)
(1) = <2 cm
(2) = 2–4 cm
(3) = 4–6 cm
(4) = >6 cm
Rim Orientation:
everted (1)
c.p.
outcurving (2a) outward (2b)
direct (3)
or
incurving (3c)
Rim Profile:
parallel (1) gradual convergent (2) abrupt convergent (3) gradual divergent (4) abrupt divergent (5)
Lip Profile:
flat (1) 
(sharp edge) 
flat (2) 
(rounded edge) 
round (3) pointed (4)
or
grooved (5) ridged (6) stepped (7)
rim (1)
neck (2)
shoulder
(2/4)
base (6)
body (4) carination (3)c.p.
detached appliqué (8)
lug/handle (5)
stand (7)
v.t.
Sherd thickness (mm):
rim: body/neck/carination:
A = thickest point
B = thinnest point
A 
B 
or
inward (3b)vertical (3a)
Figure A3.2 Vessel Forms identified in the Tanga & New Ireland ceramic assemblages 
Vessel Form I: Open (OP) or unrestricted vessels w/ outward rims (e.g. open bowls, dishes or cups, or possibly remnant 
             outcurving vessels)
Vessel Form II:  Vessels w/ vertical or incurving rims (e.g. open bowls or cups)
‘RO’ or ‘ROG’ Vessel Form: Vessels w/ outcurving rims, restricted necks & (probable) globular bodies (e.g. pots or jars)
Vessel Form VIIa: Vessels w/ vertical rims, restricted necks & (probable) globular bodies (e.g. pots)  
Vessel Form VIIb: Vessels w/ inward rims, restricted necks & (probable) globular bodies (e.g. pots) 
Vessel Form VIII: Vessel stand w/ flat, inward rim (e.g. conical-shaped stand)
Vessel Form V?: Indeterminate, carinated vessel 
                 (possibly pots or jars)
Vessel Form III: Vessel w/ everted, horizontal rim 
  (possible open bowl)
 Table A3.1 Tanga: Total plain body & diagnostic sherds in megascopic temper analysis from excavated & surface sites 
SITE CODE SITE PBS (NO.) DIAG (NO.)
EXCAVATED SITES    
ETM Angkitkita 4102 673
EUV Lifafaesing 13 3
EUX Matambek 8 0
Total  4123 676
SURFACE SITES    
ETI Ambutu 46 0
ETZ Amfuli 43 14
ETM Angkitkita 23 5
ETF Ansingsing 16 1
ETE Baba 33 0
EUN Fang 6 0
EUV Lifafaesing 2 0
EUX Matambek 10 0
ERP Matampul 18 0
ETS Matangkipit 58 5
EVJ Matansalnapaket 1 0
EVD Matansalnapolpol 1 0
ETX Matantuba 11 0
ETR Nonu 9 5
ETY Put Plantation 22 1
ETL Salkangkinit 34 4
EUA Salkangkis 101 13
ETV Sautam 9 2
ETU Waradan 27 0
ETK Warambulut 16 2
Total  486 52
 
Table A3.2 Tanga: Total plain body & diagnostic sherds in petrographic analysis (undertaken by W.R. Dickinson) 
SITE PBS (NO.) DIAG (NO.)
Amfuli 4
Angkitkita 9 4
Ansingsing 4
Baba 2
Lifafaesing 3
Matambek 3
Matampul 2
Matangkipit 6
Nonu 2
Salkangkinit 1
Salkangkis 3
Total 39 4
 
 
 Table A3.3 ELS/ELT – Lasigi: Total diagnostic & plain body sherds by phase in megascopic temper analysis, from Dori (ELS) & 
Mission (ELT)  
SITE PHASE DIAG (NO.) PBS (NO.) 
DORI Surf 18  
 5 18  
 4 176 10 
 3 25  
 2 50 5 
 1 4  
 unprov 5  
 Total 296 15 
MISSION Surf 1  
 4 9 4 
 3 91 5 
 2 64  
 1 23 5 
 unprov 1  
Total 189 14 
 
Table A3.4 ELS – Dori: Thin sections of plain body sherds in petrographic analysis (undertaken by W.R. Dickinson) 
SLIDE NO. SQUARE, UNIT/SPIT PHASE XERORADIOGRAPHS1
1 9A, ‘dirty coral sand’ 2 Tray G10
2 9A, Spit 5 4 Tray G9
3 9A, Spit 5 4 Tray G9
4 9A, ‘dirty coral sand’ 2 Tray G10
5 9A, Spit 5 4 Tray G9
6 9A, ‘dirty coral sand’ 2 Tray G10
7 9A, Spit 5 4 Tray G9
8 9A, Spit 5 4 Tray G9
9 9A, Spit 5 4 Tray G9
10 9A, ‘dirty coral sand’ 2 Tray G10
11 9A, ‘dirty coral sand’ 2 Tray G10
NB: Refers to early xeroradiography undertaken by Jack Golson 
Table A3.5 ENX – Fissoa: Total plain body & diagnostic sherds in megascopic temper analysis 
PIT PBS (NO.) DIAG (NO.)
Surf 3
2 177 21
3 25 6
Total 202 30
 
Table A3.6 Mineral & inclusion types identified during megascopic temper sorting 
CODE MINERAL TYPE 
1 Ferromagnesian minerals: incl. magnetite (black, opaque, dull), clinopyroxene (green),  
& hornblende (black-dk green, opaque, shiny) 
2 Felsic minerals: incl. feldspar & quartz (translucent) 
3 Biotite mica (golden or yellow-brown, flakes or lamellar books, hexagonal) 
4 Calcareous material: shell or reefal detritus (white-grey) (divided into fine, medium  
& coarse inclusions at Lasigi) 
5 Volcanic rock fragments (mottled black-grey & white, usually larger inclusions) 
6 Ferric oxide grains (large, rounded, red) 
  
Table A3.7 ETM – Angkitkita: Total sherds used in SEM-EDXA of clay fabric, by provenance & temper group  
UNIT A C1 C2 D1 D2 D3 E F G TOTAL
I   9      1  2 12
I-II    0
II   4  1 5
II-III 6 18 3 4 2 4 4 7 48
III   5  6 2 13
IV   1 3 1 5
Total 6 37  3 4 5 13 4 11 83
 
Table A3.8 Tanga: Total sherds from surface sites, Matambek & Lifafaesing used in SEM-EDXA of clay fabric, by temper group 
SITE B C1 D1 D2 D3 E F G H TOTAL
Surface 10 2 8 6 1 1 9 1 38
Lifafaesing 2 1   2   5
Matambek 1 2   1  4
 
Table A3.9 ELS/ELT – Lasigi: Total plain body sherds from Dori & Mission used in SEM-EDXA of clay fabric, by temper group 
SITE NAME PHASE PLG-CPX/ 
VRF-HBL
QTZ-
CALC
CPX-
RICH 
CPX- 
OP 
CS-
CALC
MED-
CALC
FINE-
CALC
TOTAL 
Dori 4 3 3 2   1  1 10 
  2  1  3 1 5 
Mission 4 2 1 1      4 
  3 1 2 1 1 5 
  1 1 1  1 2 5 
Total   7 4 7 1 6 3 1 29 
 
Table A3.10 EAA – Lossu: Total diagnostic sherds used in SEM-EDXA of clay fabric, by temper group 
TEMPER GROUP TOTAL 
calc 1 
plg-cpx/vrf-hbl 5 
cpx-rich 1 
cpx-op-plg 1 
 
Table A3.11 ENX – Fissoa: Total plain body sherds used in SEM-EDXA of clay fabric, by temper group 
TEMPER GROUP TOTAL
calc  4
calc-cpx-vrf-plg 1
cpx-rich w/ plg-vrf 1
op-rich 1
plg-rich w/ biot 1
plg-rich w/ vitric-
rich vrf 1
plg-rich w/ vrf-hbl 2
plg-vrf rich 2
vrf-cpx-plg 1
Total 14
 
 Table A3.12 ETM – Angkitkita: Obsidian samples used in PIXE-PIGME from Sq. 3B, showing percentage of the total number 
recovered from each spit 
SQ. UNIT SPIT NO. % TOTAL
3B I 1 4 20.0
 I-II 2 3 20.0
 II 3 6 21.4
  4 11 19.6
 II-III 5 19 20.0
  6 15 20.3
  7 10 19.6
  8 6 22.2
  9 2 25.0
 III 10 2 22.2
  11 2 25.0
  12 0 0.0
Total   80 20.3
 
Table A3.13 EUV – Lifafaesing: Obsidian samples used in PIXE-PIGME from Sq. 2, showing percentage of the total number 
recovered from each spit 
SQ. UNIT SPIT NO. % TOTAL
2 II-IV 4 1 20.0
 V 6 1 25.0
  7 2 33.3
  8 1 50.0
 V? 9 3 50.0
 VI 9 3 60.0
  10 3 37.5
  14 1 50.0
Total   15 24.6*
NB: * percentage of total square (i.e. including unsampled spits) 
Table A3.14 Tanga surface: Obsidian samples used in PIXE-PIGME, showing percentage of total collected from each site 
SITE NO. % TOTAL
Matampul 3 13.0
Poktanli 1 7.1
Matangkipit 1 33.3
Nonu 3 13.0
Amfuli 5 10.6
Warambulut 3 13.6
Ansingsing 3 14.3
Total 19 12.4
 
Table A3.15 ETM – Angkitkita: Total obsidian samples used in density analysis from Sq. 3B 
UNIT TOTAL
I 20
I-II 15
II 84
II-III 255
III 20
Total 394
 
 Table A3.16 EUV – Lifafaesing: Total obsidian samples used in density analysis from Sq. 2 
UNIT TOTAL
I 3
II/IV 5
II/V 1
III 2
IV 2
V 12
V? 6
VI 30
Total 61
 
Table A3.17 Tanga surface: Obsidian samples used in density analysis 
SITE NO.
ERP – Matampul 23
EUY – Poktanli 14
ETS – Matangkipit 3
ETR – Nonu 23
ETZ – Amfuli 47
ETF – Ansingsing 21
ETK – Warambulut 22
Total 153
 
Table A3.18 Tanga: Density range & average (g/ml) of PIXE-PIGME samples (No.) by subsource 
SOURCE REGION SUBSOURCE RANGE AV. (NO.) 
WNB KUTAU/BAO   
 Angkitkita 2.3389–2.3595 2.3502 (n=38) 
 Lifafaesing 2.3335–2.3513 2.3433 (n=8) 
 Surface 2.3475–2.3547 2.3511 (n=4) 
 GULU   
 Angkitkita - 2.3342 (n=1) 
 Surface - 2.3520 (n=1) 
 GULU?   
 Angkitkita - 2.3503 (n=1) 
 BAKI?   
 Angkitkita - 2.3407 (n=1) 
AD UMREI   
 Angkitkita 2.3825–2.4002 2.3912 (n=28) 
 Lifafaesing 2.3940–2.3997 2.3975 (n=4) 
 Surface 2.3869–2.4009 2.3925 (n=11) 
 WEKWOK   
 Angkitkita 2.3841–2.3868 2.3852 (n=4) 
 PAM LIN   
 Angkitkita - 2.3657 (n=1) 
 Lifafaesing - 2.3536 (n=1) 
 Surface - 2.3667 (n=1) 
 
 Table A3.19 Tanga: Density range & average (g/ml) of total samples (No.) attributed to the West New Britain (WNB) & Admiralty 
(AD) source regions, & Pam Lin (AD-Pam?) subsource 
SOURCE REGION RANGE AV. (NO.) 
WNB   
Angkitkita 2.3159–2.3596 2.3472 (n=225) 
Lifafaesing 2.3328–2.3562 2.3470 (n=42) 
Surface sites 2.3184–2.3564 2.3471 (n=31) 
AD   
Angkitkita 2.3769–2.4072 2.3924 (n=133) 
Lifafaesing 2.3838–2.3997 2.3962 (n=15) 
Surface sites 2.3764–2.4155 2.3936 (n=106) 
PAM LIN   
Angkitkita 2.3600–2.3656 2.3617 (n=8) 
Surface sites 2.3643–2.3688 2.3667 (n=9) 
NB: excluding all unreliable density measurements 
 
Table A3.20 Detector specifications used in INAA of red ochre 
 DETECTOR 1 DETECTOR 2 DETECTOR 3 
MANUFACTURER Princeton Gamma Tech Canberra Packard Canberra Packard 
TYPE Coaxial Ge Reverse Electrode Coaxial Ge Coaxial Ge 
DIAMETER 49.0mm 50.0mm 45.9mm 
LENGTH 47.0mm 35.5mm 51.5mm 
 
 
PERFORMANCE 
   
EFFICIENCY 18.2% 16.3% 17.0% 
PEAK/COMPTON 54.4/1 47.4/1 49.7/1 
 
 
RESOLUTION 
   
FWHM @ 1332.5 Kev Co60 1.71 kev * 1.74 kev (1.79 kev) 1.75 kev (1.87 kev) 
FWHM @ 122 kev Co57 0.77 kev 0.73 kev 0.87 kev 
* Degraded resolution, only used for single element counting; values in brackets are those used in 2004 
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A4.1  POTTERY COMPOSITION AT KEY ‘TRANSITIONAL’ SITES  
A4.1.1 Admiralties 
In the Admiralty Islands, the relative dearth of Lapita period pottery (see Chapter 2) has hindered 
a fuller understanding of the nature of changes or continuities in pottery composition between the 
Lapita and ‘transition’ periods. Complicating matters further, as I also noted in Chapter 2, the only 
two sites in the island group with evidence that straddles the ‘transition’—Kohin Cave (GDN) and 
Mouk Island (GLT)—both contain indications of mixing. Further still, the post-Lapita assemblages 
of both sites may in part (or possibly, in large part) post-date the ‘transition’ as I have defined it by 
some 300–400 years and therefore may not be comparable (see Ambrose 1991a; Ambrose & 
McEldowney 2000). The relatively limited compositional analysis that has been carried out on the 
pottery of both sites has not helped to untangle the likely conflation of temporally distinct 
assemblages. 
At Kohin, no compositional analysis has been undertaken of the pottery assemblage 
apart from some preliminary macroscopic sorting of the sherds into temper groups, the results of 
which were not published. Destructive analytical methods, such as thin sectioning for petrography 
or clay analysis, were ruled out for the Lapita sherds given that they are only four in number and 
small in size. Also, the evidence for severe post-depositional chemical alteration and leaching 
within the cave sediments, the by-product of the massive amount of bat guano in the cave, 
suggested that the clay fabric of the entire pottery assemblage might also have been chemically 
altered and so have little remaining research potential (Jean Kennedy, pers. comm. 2006).  
Limited compositional analysis of the Mouk Island (GLT) pottery has been undertaken 
using visual examination and xeroradiography (McEldowney & Ballard 1991: 96-7; Wahome 
1997, 1998). Wahome’s (1997: 120-1, 1998: 58) assessment of the full pottery sample indicated 
that there was a ‘sudden decline’ in the frequency of ‘medium-textured’ sherds and an associated 
increase in ‘coarse-textured’ sherds between Unit 4 (associated with Lapita dentate-stamped 
sherds) and the post-Lapita assemblage of Unit 3. He also noted a higher incidence of sand 
tempering (73.6%) amongst the probable Lapita aged assemblage of Units 4 and 5 (1998: 112). 
Wahome interpreted these compositional changes as indicating ‘temporal change in sherd texture 
from Lapita to post-Lapita occupations’ (ibid.).  
At Sasi (GDY) on Lou Island, the site with the most securely dated ‘transitional’ evidence 
in the Admiralties, Ambrose (1991a: 107, 110) identified distinctive fabrics1 within two types of 
                                                      
1 Fabrics were examined with the aid of Xeroradiography. 
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pottery: a light coloured plain ware with a fine sandy textured temper; and a darker coloured, 
decorated ware with coarse, unsorted temper and a generally burnt or discoloured surface. 
Ambrose (1991a: 110) interpreted the finer ware as possibly functioning as water containers and 
the coarse ware possibly as ‘cooking vessels which happen to have more elaborate decoration’. If 
indeed Lapita wares could be considered the precursors of the coarse-tempered ware, then 
Ambrose felt the tempering practice represented a distinct change from the better-sorted sand 
temper ‘common to most Lapita wares’. On the other hand, the fine sandy-tempered Sasi wares 
may have been indicative of a ‘Lapita connection’ (Ambrose 1991a: 109).  
Initial, limited chemical analysis of separated clays from both types of Sasi sherds was 
undertaken using an X-ray microprobe and subsequently assessed using multivariate cluster 
analysis.2 Though cluster analysis did not completely separate the two types, overall, the results 
strongly indicated that the clay used to produce the fine and coarse decorated wares came from 
chemically distinct sources (ibid. 110-11). Subsequent correspondence analysis, however, which 
compared the oxide data from 14 coarse sherds and six fine sherds, showed a clear separation 
between the two types (Ambrose 1992: 174). The coarse sherds formed a more widely dispersed 
group than the more tightly clustered fine sherds, which Ambrose felt probably reflected the use 
of a more heterogeneous clay source. 
Ambrose (1991a: 111) concluded that while the fine sandy ware at Sasi could possibly be 
a ‘direct lineal descendent from a Lapita model’, it was unclear what relationship the coarse 
tempered, chemically distinct, decorated ware had with Lapita, if any.3 As Lou Island lacks clay 
deposits suitable for pottery-making, it therefore seemed probable that both types of Sasi ware 
were imported, either as raw materials or finished pots (Ambrose 2002: 61, 66). 
A4.1.2 Watom 
On Watom Island, Green and Anson (2000b: 82) noted that the dominant temper type at all of the 
localities in the Reber-Rakival area, and throughout the pre-ash fall sequence (i.e. pre-1400 BP) 
was a local, hybrid terrigenous/calcareous beach sand, creating what Dickinson (2000: 162) 
described as a ‘generally homogeneous’ ceramic assemblage. Dickinson’s (2000) petrographic 
                                                      
2 Ambrose (1991a: 110) separated clay and fine silt from the mineral temper in sherds through a process which 
involved crushing and ultrasonic disintegration, followed by elutriation of the suspended clay/fine silt fraction in 
distilled water, and subsequent drying. Multivariate analysis involved relocation to a stable set of six groups whose 
centres were determined by squared Euclidean distance measures. 
3 Wahome’s (1998) later analysis did not examine the composition of Sasi wares in any greater detail. 
Xeroradiography indicated that the surface texture of sherds was either medium or coarse, and the temper was sand 
or shell. 
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analysis of the tempers within a sample of Watom sherds4 indicated that other locally derived 
tempers included volcanic sands with little or no calcareous material, placer beach sands rich in 
ferromagnesian minerals (including pyroxene-rich and opaque-rich variants), and feldspar-rich 
sands possibly derived from interior drainages. Like many Lapita sites, however, while the 
majority of tempers were indigenous to Watom (see also, Green & Anson 1991: 176, 2000b: 82-
3)5 a small percentage of exotic or imported wares were also present. The exotic tempers 
included sands containing quartz and potassium-feldspars (e.g. sherds from Kainapirina), which 
possibly derive from the island arc-plutonic intrusive rock complexes of New Britain (and present 
on the Gazelle Peninsula), and two types of hornblende-bearing sands from unknown locales 
elsewhere within the Bismarck Archipelago (most probably Manus but possibly New Ireland-New 
Hanover) or possibly Bougainville. 
But what of the apparent stylistic ‘ceramic transition’ that Green and Anson perceive in 
Watom’s pottery assemblage? Is there compositional evidence to support it? Based on very small 
numbers of sherds (see also Appendix 5), Anson et al. (2005: 24) have argued that vessels 
employing nail impressed and applied relief techniques are indeed compositionally distinct. The 
statistical analysis of elemental data of the clay fabric (SEM-EDXA) of 18 dentate-stamped, six 
nail impressed and eight applied relief sherds from unstratified contexts from Maravot (SAD), 
showed that the nail impressed and applied relief sherds ‘often form a discrete cluster from 
associated sherds decorated with dentate-stamping’ (Anson 1983: 48, 142, 1986: 162, 1999; 
Green & Anson 1991: 177). While the mean values for all elements6 of the nail impressed and 
applied relief sherds—these two groups were elementally indistinguishable—overlapped with 
those of the dentate-stamped sherds at one standard deviation, the dentate-stamped sherds had 
significantly higher amounts of Mg, and the mean values of Na and Ti were also somewhat higher 
(Anson 1999: 96-7).7 Anson (1999: 100) interpreted these differences as possibly indicating that 
potters had used two similar, local clay sources to make dentate-stamped ware and the nail 
impressed/applied relief ware.8  
                                                      
4 Dickinson himself analysed 37 sherds in thin section. He combined the comparable results of two other 
petrographic analyses (conducted at Auckland and Otago universities) to base his summaries of temper 
compositions on a total sherd sample of 87. 
5 Anson (1983: 166) came to a similar conclusion regarding local production of the pottery based on his microprobe 
analysis of Lapita sherds from SAC and a local sample of clay.  
6 All elements were expressed as ratios to silicon because it was the least variable element (Anson 1999: 91). 
7 Ambrose (1992: 171) considers Na to be of doubtful value in clay analyses due to the possibility of its post-
depositional accretion or loss. 
8 All the sherd samples also overlapped ‘at or near the one standard deviation level’ for all values obtained from an 
analysed sample of modern Watom clay, indicating that both types of pottery were likely to have been made locally 
(ibid.). 
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The subsequent assessment of a sub-sample of the sherds—13 dentate-stamped and 
eight nail impressed/applied relief sherds—using optical mineralogy also showed notable 
mineralogical differences between the two groups. Foremost, dentate-stamped sherds contained 
a comparative abundance of plagioclase, olivine and opaque oxides/sulphides (totalling more 
than 60% of the inclusions present), and all the nail impressed/applied relief sherds contained 
more abundant rutile (>5%). Only a minor component of limestone (granular calcium carbonate) 
was present in the dentate-stamped sherds, whereas the nail impressed/applied relief sherds 
contained a significant amount (Anson 1999: 98-9), however, the possibility that the dentate-
stamped sherds have lost calcium carbonate through leaching cannot be ruled out. 
Indeed, these results fit well with Specht’s (1969: 224-5) original division of the Watom 
pottery assemblage into ‘coarse’ ware (including pottery decorated with applied relief, fingernail 
impressions as well as linear incision, and made using the paddle and anvil technique and 
possibly strip or coil construction) and ‘fine’ ware (including the mainly red-slipped, slab-
constructed, dentate-stamped ware, but also including some linear incised and impressed 
pottery). 
Given the apparent differences in clay fabric composition and tempering, it would appear 
that dentate-stamped ware at Watom was produced using a different practice or technology to the 
‘transitional’ nail impressed/applied relief/incised wares. Being convinced of the coexistence of 
these two pottery types—though I argue that this is based on dubious stratigraphic associations 
(see Chapter 2 and Appendix 1)—Anson (1999: 100-1) suggests that the ‘use and maintenance 
of different manufacturing technologies’ most likely reflects the same people making pots for 
different purposes, which could in turn reflect aspects of social organisation. However, he also 
concedes that: ‘If the pottery produced on Watom was made by people from separate, widely 
distributed ceramic traditions such as Lapita and Mangaasi, migration scenarios involving the 
arrival of successive groups of peoples into Central Melanesia (Spriggs 1992: 225-7) might need 
to be reconsidered.’ 
A4.1.3 New Ireland 
Of the three ‘transitional’ New Ireland sites—Lasigi (ELS and ELT), Lossu (EAA) and Fissoa 
(ENX)—there is only detailed, published information on the composition of the pottery 
assemblage available for the Lossu (EAA) site. The pottery recovered from Fissoa (ENX) is 
described only as being mostly heavily tempered with ‘white shelly sand’, though some sherds 
lacked visible temper (White & Murray-Wallace 1996: 34).  
At Lossu, White and Downie (1980: 211-14) noted that the pottery assemblage could be 
roughly divided into ‘two clearly distinct’ temper types: one consisting of white, calcareous 
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material (either crushed shell or shelly beach sand) and the other consisting of black volcanic 
sand (with some ‘micaceous grains’ visible). A further technological difference in the firing of 
these two types of pottery was suggested by the incomplete oxidation of most of the calcareous 
sherds and the generally complete oxidation present in the volcanic sherds.  
White and Downie (1980: 213) noted that there was no apparent ‘vertical’ variation in the 
relative occurrence of the volcanic and calcareous temper types, although given the unreliable 
stratigraphy of their excavations this result is not surprising and it unfortunately precludes the 
chronological definition of tempering practice at the site. ‘Calcareous’ tempered sherds were 
predominant in the assemblage, comprising around 75 per cent of all decorated sherds and 56 
per cent of plain rims (ibid. 210-11).9 Applied, nail-impressed and incised decoration, as well as 
lip notching and scalloping, are said to have occurred in both broad temper types. However, given 
that the main thrust of White and Downie’s division between temper types appears to have been 
predicated on ‘white’ (implying calcareous) versus ‘black’ temper, it is quite likely that the temper 
of some sherds (in particular feldspathic sherds) was misidentified, and the actual diversity within 
the assemblage was subsumed into these two groups (see Dickinson’s results below). The single 
dentate-stamped sherd and two paddle-impressed sherds10 found on the surface of Mound V 
were described as calcareous tempered. 
Dickinson’s petrographic analysis of five Lossu sherds with volcanic sand tempers (White 
& Downie 1980: 217-18, Appendix 2), in fact revealed that the volcanic temper was predominantly 
feldspathic with lesser amounts of ferromagnesian (i.e. ‘black’) minerals. It was probably collected 
from closely related stream sands in the local area, or was at least indigenous to New Ireland or a 
nearby island.11 Three sherds (#51-8, 51-9, 51-13) had virtually identical mineral compositions 
rich in plagioclase (av. 55%) and clinopyroxene (35%), suggesting that they derived from the 
same source locality. The other two sherds (#51-10, 51-14) had related but ‘somewhat disparate’ 
compositions—suggesting collection from two different localities in a similar, local geological 
setting—containing much more hornblende (13 and 7% respectively) compared to pyroxene (20 
and 12%), and higher percentages (13 and 16%) of volcanic rock fragments. The three 
calcareous tempered sherds Dickinson examined were also inferred to be local to the Lossu area. 
Research on the fabric of the Lasigi pottery assemblage had not been completed prior to 
publication, and consequently sherds were described only as ‘heavily tempered’ (Golson 1991: 
                                                      
9 According to the text, it would appear that White and Downie’s ‘Table 8: Number of decorated sherds, by Mound, 
Horizon, and Temper’ has been incorrectly labelled, i.e. the calcareous and volcanic labels should be switched. 
10 This does not refer to carved paddle-impression, as seen in Remote Oceania. 
11 White and Downie (1980: 213) thought that it was unlikely that the volcanic sand tempers came from the 
‘immediate locality’ of Lossu as they had personally not observed similar sands in the area. 
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255) and ‘quite varied’ (Golson 1992: 156). However, a variety of unpublished analyses were 
undertaken on both the Dori (ELS) and Mission (ELT) pottery (Jack Golson, ANU, unpublished 
documentation). Initial megascopic sorting suggested the presence of four main temper groups in 
the assemblage, a result that was strengthened by examination using xeroradiography. Golson 
then selected representative plain body sherds12 from Phase 2 (n=5) and (the ‘transitional’) 
Phase 4 (n=6) at Dori for analysis in thin section by Dr Alan Watchman (ANH, ANU). Watchman’s 
analysis confirmed the presence of four main fabric groups based on temper and clay attributes: 
 shell predominant with minor iron oxide and magnetite (brown clay—Group 1A) 
 shell and felsic minerals present in roughly equal proportions, with minor iron oxide and 
magnetite (brown clay—Group 1B) 
 felsic and mafic minerals only (including >5% magnetite) (orange-red clay—Group 2A) 
 felsic and mafic minerals (accessory magnetite only) with a small amount of shell (red clay—
Group 2B) 
Watchman suggested that ‘at least two major clay sources’ had been used, with the 
‘brown’ clay associated with the predominantly calcareous temper types and the ‘orange-red’ clay 
associated with the predominantly mineral tempered sherds (Alan Watchman, correspondence to 
Jack Golson, 11 March 1991). In 1991, Terry Hunt took samples from 16 Dori, 15 Mission, and 
eight Lossu sherds—including the 11 Dori sherds thin-sectioned by Watchman—for analysis of 
the clay fabric using scanning electron microscopy. The results of this analysis were never 
forthcoming (Jack Golson, pers. comm. and unpublished documentation).13  
Three sherd thin sections from the main (‘transitional’) pottery horizon at Dori (Phase 
4)—all mineral tempered sherds (#5, 7, 8) with ‘orange-red’ clay (Group 2A)—were later lent to 
Professor William Dickinson for analysis. Dickinson’s (1997) analysis indicated that one sherd 
(#8) contained a fine- to medium- grained, pyroxenic placer, beach sand temper, composed 
predominantly of clinopyroxene (ca. 56%) and opaque iron oxides (38%), with small percentages 
of calcareous grains, volcanic rock fragments, and plagioclase feldspar. Given the complete lack 
of hornblende—common to the volcanics of northern New Ireland—Dickinson suggested that the 
temper could possibly be exotic to New Ireland, with the faint pleochroism of the clinopyroxene 
compatible with derivation from the alkaline volcanics of the TLTF chain. The other two sherds 
                                                      
12 Golson specifically selected ‘non-significant’ sherds for the examination of temper by xeroradiography and thin-
sectioning (unpublished documentation). 
13 The exact nature or results of Wahome’s (1998) later analysis of Lasigi and Lossu sherds are not presented in his 
thesis. 
APPENDIX 4—POTTERY COMPOSITION AT THE TRANSITION 7 
(#5, 7) were tempered with more poorly sorted, plagioclase-rich sands of probable stream origin. 
Dickinson considered the temper of these two Dori sherds to be very similar to that in the two 
‘somewhat disparate’ sherds (#51-10, 51-14) from nearby Lossu, which had roughly analogous 
proportions of minerals (including amongst the hornblende group) and a similar Pyribole Index 
(i.e. pyroxene/(pyroxene + hornblende). This temper was interpreted as being ‘representative of 
an indigenous temper spectrum available for collection from multiple sites along the northeast 
coast of New Ireland’. Whether or not this evidence represented ceramic transfer between Lossu 
and Lasigi, the importation of pottery to both these sites from a common, unknown site, or simply 
the production of pottery using similar, widely available sources of temper, was unclear. 
A4.1.4 Buka 
On Buka, the clear difference in composition and pottery technology between the Buka and 
Sohano styles was an integral part of Specht’s (1969) interpretation of cultural discontinuity 
between the Lapita and post-Lapita periods at around 2200 BP (i.e. at the ‘transition’). Indeed, as 
he states, the assumption underlying his pottery analysis was that the ‘paste categories [including 
both the clay and temper added to it], themselves of great chronological importance, should be 
one of the primary units of analysis’ (1969: 69). Specht characterised the Late Lapita, Buka-style 
pottery as being tempered with calcareous beach sand (Pastes 1 and 1A), and involving the use 
of slab building, the paddle and anvil technique, and red-slipping. The immediately post-Lapita, 
Sohano-style pottery (consisting of three substyles), on the other hand, was characterised by 
volcanic mineral inclusions such as feldspar, pyroxene, weathered rock fragments, mica (Paste 5 
only), hornblende (Paste 3 only), and isotropic minerals (Pastes 2, 3, 4 and 5), and the use of coil 
or strip-building finished with a paddle and anvil, wiping, scraping and burnishing (ibid. 92-3, 193-
9, Appendix 6). However, the presence of small numbers of calcareous-tempered (i.e. Paste 
1/1A) Sohano style sherds (ibid. 194-6) was interpreted by some as evidence of continuity 
between the two wares (e.g. Spriggs 1984: 195).  
Summerhayes (1987: 84, 126, 1997: 115) later undertook physico-chemical analysis of 
samples of this pottery to investigate the ‘demise’ of Lapita on Buka and its relationship to the 
incised and applied relief Sohano wares, particularly in terms of cultural continuity or 
discontinuity. Using the electron microprobe, he assayed 18 Lapita/Buka style (Paste 1) pottery 
sherds and 24 Sohano style sherds (Paste 3—associated with the Sohano Incised and Sohano 
Incised and Relief sub-styles) excavated by Specht (1969). Summerhayes (1997: 113-14) 
concluded that the microprobe analysis revealed that the fabric of both styles of sherds clearly 
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represented ‘only one CPCRU’,14 that is, both types of pottery were made from the same clay 
source. He proposed that this finding therefore favoured a model of cultural continuity between 
the Lapita and post-Lapita periods on Buka, rather than one of cultural replacement favoured by 
Specht (1969: 257-9). Wickler (2001: 168) later described the finding as: ‘The most convincing 
argument for continuity between the Buka and Sohano style’. While Summerhayes’ conclusion 
was based on a close scrutiny of the elemental data, following both PCA and hierarchical cluster 
analyses (Summerhayes 1987, pers. comm. 2006), I am not so convinced that his results are as 
clear-cut as claimed.  
For example, there would appear to be greater compositional complexity indicated in his 
published data. The PCA plot of components one and two (1997: Figure 2), which he chose to 
illustrate this argument with, indicates a very broad range of chemical variability within the 
supposedly single clay source or paste, and there is some suggestion of chemical differentiation 
between the two wares. While the plot clearly does not separate all Paste 1 (Lapita) and Paste 3 
(Sohano) sherds into two spatially discrete (and therefore chemically distinct) clusters, there do 
appear to be two main sub-clusters that encompass around half of the sherds from each Paste 
with a small degree of overlap between them. One cluster of Lapita sherds, comprising ten or 
possibly 11 sherds (ca. 55% of the sample), is focussed around the positive end of the y-axis 
closer to the origin, and the other cluster comprising nine or ten Sohano style sherds (ca. 42%) is 
visible in the lower left part of the plot. Because of the relatively small sample size it is difficult to 
discern further clusters amongst the remaining sherds, although given their generally widespread 
distribution there could possibly be a small additional number of both Lapita and Sohano clay 
sources represented. Indeed, Summerhayes’ (1987: 332-6) earlier research indicated that three 
different clay sources were common to the Buka style (Paste 1) and Sohano style sherds he 
analysed, although one clay source was specific to the Sohano Plain Lip sub-style (Paste 2), and 
two clay sources were present amongst the Sohano (Paste 3) ceramics from DAI and DAA. I am 
also unconvinced by Summerhayes’ (1997: 115; see also, 1987: 332) conclusion that a single 
clay source was utilised to produce the differently tempered Sohano-style Paste 4 and 5 sherds 
(used in both the Sohano Incised and Sohano Incised and Relief substyles) based on the 
illustrated PCA plot (1997: Fig. 4, components 1 and 2) of his electron microprobe results. This 
plot clearly shows (at least) two major groupings of sherds—one clustered around the negative 
end of the x-axis and the other around the positive end—both of which contain sherds of Paste 4 
                                                      
14 Following Bishop et al. (1982), Summerhayes (1997: 109, 111) refers to chemical groupings of clay pastes as 
‘Chemical Paste Compositional Reference Units’ (CPCRUs). 
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and 5. It seems much more likely given this plot, that at least two clay sources, with the manual 
addition of two types of temper, were used to produce these Sohano-style wares. 
Furthermore, considering that Summerhayes (1997: 109) drew his sherd samples from 
two different sites—Malasang (DAI) on Buka Island and Sohano Lower Hospital (DAA)15 on 
Sohano Island—it also seems likely that there is more than one chemically distinct clay source 
represented in the sherds. This would result from localised variations in basal geology and 
geomorphological processes, if the pottery was indeed locally sourced and produced. Whether or 
not Sohano’s pottery was made on the island is unclear, although ancient potters could feasibly 
have known of and used suitable clay sources. Wickler (2001: 98, 101) assumed that given the 
limestone geology of Sohano Island (Plio-Pleistocene Sohano Limestone Formation) it lacked 
clay resources, and therefore all the pottery must have been imported. However, ‘plastic clay 
soils’ are common to the Lonahan and Kohino land systems overlying Sohano Limestone on 
Buka, and Specht (1969: 16-17) records that the clay used in contemporary Buka pottery was 
sourced from the Kohino system. In fact, on Sohano itself, Specht (1969: 32) noted clay 
development of around one metre in depth capping the limestone at the Lower Hospital site.16 
Though also located on the Sohano Limestone Formation, Malasang is situated near the mouth 
of an underground river draining from the volcanic Parkinson Range, which dramatically cuts into 
the underlying Buka Formation sediments (Specht 1969: 14-16; Wickler 2001: 11-12). 
Consequently, if ancient potters did utilise local clay sources in both areas, the clays would have 
been chemically distinct because they derived from the products of the mixing and weathering of 
different types of terrigenous sediments.  
In the absence of the depiction of the third axis or component, it is difficult to tell whether 
the two main sub-clusters I infer from Summerhayes’ (1997) PCA plot consist exclusively of 
Lapita and Sohano sherds (e.g. two Sohano sherds appear to overlap the Lapita cluster and one 
Lapita sherd appears to overlap the Sohano cluster). There is also no indication given of the 
amount of variation represented in principal components one and two, so it is difficult to assess 
the success of the plot (cf. Baxter 2003: 80; see discussion in Appendix 3.1.2). Despite these 
                                                      
15 Specht (1969) coded this site B.P. 1. 
16 Given the tropical environment of Sohano Island and its exposure to numerous external sources of terrigenous 
minerals—either falling as volcanic ash or washed in—from nearby land masses, the limestone geology can be 
expected to have been subject to rapid rates of in situ weathering over millions of years, forming clays that may have 
been suitable for pottery production (see discussion of clay formation in Williams 1981: 377-9; Jennings 1985: 165-7; 
White 1988: 220-47; Mylroie & Carew 2003; Gunn (ed.) 2004: 656-8). The ‘terra rossa’ or ‘red clays’ are an example 
of clays that develop from limestone soils in regions with warmer temperatures and high rainfall (White 1988: 224; 
Gunn (ed.) 2004: 657). On carbonate islands terra-rossa paleosols are the result of cumulative weathering effects, 
often representing long-term exposure associated with sealevel lowstands (Mylroie & Carew 2003: ‘Paleosols’). 
Kaolinite and illite are the most common layer silicate (clay) minerals found in carbonate rocks and within the red 
clays of karst caves (White 1988: 223; Jennings 1985: 166).  
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difficulties, I feel the plot does indicate some degree of separation between the Lapita and 
Sohano clay pastes. More certainly, it would seem to indicate that there is more complexity in the 
clays than Summerhayes allows, and that the original partitioning of sherds into ‘Paste 1’ and 
‘Paste 3’ groups has probably brought together sherds made using similar tempers but a greater 
variety of clay sources. Most certainly, the Buka to Sohano clay compositional transition is worthy 
of further investigation with a larger sample. But as Summerhayes (1987: 338) noted, given ‘the 
small number of Buka (Lapita) style sherds it is no wonder difficulties arise concerning the 
relationship between styles’ (and see further discussion in Appendix 5). Summerhayes (1997: 
115) does concede, however, that the use of different dominant tempers or fillers in the Buka 
style ware (predominantly calcareous) and the Sohano ware (predominantly mineral sands) must 
have necessitated a change in pottery technology (cf. Rye 1976). While he felt ‘either functional 
or social reasons’ unrelated to external influences might explain this change, he favours the 
change to a more utilitarian function of the pottery as the main cause.  
Like Summerhayes, Wickler (2001: 8-9) also aimed to use compositional data to 
investigate the nature of the relationship between the Late Lapita Buka style pottery and the 
subsequent Sohano style on Buka. One of his key research questions was whether the evidence 
for interaction and exchange—gleaned from a variety of compositional analyses—reflected 
continuities or discontinuities between the two. Wickler’s (2001: 9, 103, 134-5) decision to only 
analyse (in any detail) the temper and clay fabric of his so-called ‘Lapita’ reef site assemblages 
rather than any ‘Buka’ or ‘Sohano’ style sherds—he felt that this would have been redundant 
given the thorough analyses undertaken by Specht (1969) and Summerhayes (1987)—therefore 
seems strangely counterintuitive to his research aims. And apart from the presence of calcareous 
temper amongst some early Sohano style sherds at DKC, which he cites as an element of 
continuity with the Buka style (Wickler 2001: 243), his results would seem to shed little further 
light on the Buka–Sohano transition in terms of composition.17 
However, it becomes clear that the problem is not in fact an absence of data but one of 
definitions. Given the problematic definition of the ‘Buka Style’ (see Chapter 2, Appendix 1), once 
obviously later pottery styles were excluded, Wickler appears to have approached the analysis of 
his surface-collected reef assemblages from Buka and Nissan—the reef flat sites of Sohano 
Wharf (DAF) (the main focus), Kessa Plantation (DJQ) and Tarmon (DES)—as monolithic ‘Lapita’ 
entities. From this perspective, the apparent chronologically derived differences revealed in his 
                                                      
17 Wickler (2001: 100) was also unable to incorporate Summerhayes’ (1987) chemical data from Buka and Sohano 
style sherds for comparison with his own ‘Lapita’ material because of ‘differences in analytical techniques and the 
presentation of elemental data’.  
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ceramic analysis, both between and within (in particular DAF) the assemblages, were viewed as 
temporal divisions of Lapita. Despite this, Wickler’s (2001: 6, 122, 241) subsequent estimates of 
the age of the DAF ceramic assemblage make it clear that what he describes as ‘Late Lapita’ 
aged pottery on the central reef (which he dates to ca. 2500–2300 BP) and beach/inner reef (ca. 
2300–2100 BP) portions of the site, clearly overlaps in time with both the ‘Buka’ (i.e. 2500–2200 
BP) and ‘Sohano’ (2200–1400 BP) ceramic styles.18 So, does this ‘Late Lapita’ reef pottery 
belong to the ‘Buka Style’—especially given the overwhelming dominance of calcareous 
temper—or something else again? Wickler seemed curiously reluctant to assign it. 
 In this light, we can approach Wickler’s ‘Lapita’ results with different eyes. And 
interestingly, the microprobe analysis of the clay of a sample of the reef flat pottery—in particular 
from DAF, where the majority of analysed sherds were from the outer and central reef areas—
does reveal an intriguing pattern (Wickler 2001: 97-9, 103-6).19 Like the Maravot (SAD) 
assemblage on Watom, Wickler found that at each of these sites the clay of dentate-stamped 
sherds was chemically distinct from the clay of sherds bearing other types of decorative 
techniques. Hierarchical cluster analysis20 indicated that while there was no apparent association 
between clay groups/clusters and temper types at either DAF or DJQ,21 none of the dentate-
stamped sherds were found in the same clusters as incised sherds (ibid. 103, 105). The mostly 
‘free’ or unbounded incised sherds from DAF in the microprobe sample—a technique that was 
most frequent on the central reef and beach at the site—included one with an applied relief 
strip.22 A double rim with an applied relief strip shared a cluster with a dentate-stamped sherd, a 
technique that was most frequent on the outer reef. Furthermore, with one exception there was 
no sharing of statistical clay clusters by DAF sherds from the outer and central reef areas, which 
Wickler argued was further evidence that these spatially defined areas represent ‘chronologically 
distinct occupational episodes’.23 At DJQ, the site with what appeared to be the earliest 
                                                      
18 Given Wickler’s belief in the continuity between, and temporal overlap of, the Buka and Sohano styles, his dating 
of the DAF reef assemblage to a period that overlaps both is to be expected. 
19 Wickler (2001: 100, 105) analysed a representative sub-sample of sherds (n=44, in terms of sherd type, rim form, 
decoration and temper), comprising DAF (45.5%), DES (29.5%) and DJQ (11%), using energy-dispersive X-ray 
microanalysis (SEM-EDXA). This sample was drawn from the total ceramic sample, which he had analysed the 
temper of using a 10 to 30 x hand lens.  
20 The data from eight elements (Mg, Al, Si, K, Ti, Cr, Mn, Fe) was employed in multivariate analysis using complete 
linkage (‘furthest neighbour’) and average linkage hierarchical clustering. Both clustering methods used the 
Manhattan (city-block) distance measure. Only sherds that showed comparable results from both clustering methods 
(totalling 41 sherds) were assigned to the final clusters. 
21 At DES, however, there was an apparent distinction between the clay of calcareous and mineral tempered sherds. 
22 Only two of the nine incised sherds analysed in the entire microprobe sample were ‘bounded’ incision (one from 
DJQ and the other possibly from DAF, though it is not clear from the text); the rest had ‘free’ incision. 
23 See also, Felgate (2003) for a discussion of the temporal separation of surface ceramics on the reef sites of 
Roviana Lagoon. 
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assemblage, which Wickler dates to ca. 3000–2800 BP, dentate-stamped and double-rimmed 
sherds (the latter represented by a single rim with nubbins and perforations) were also in the 
same clay clusters. In terms of interaction, the restriction of half of the potential 14 clay clusters to 
pottery from DES and DAF, strongly suggested ceramic exchange between Buka and Nissan 
(2001: 103-6, 247). 
These results appear to suggest that there is a chemical difference between the clay 
used to manufacture later types of pottery decorated with unbounded incision and/or certain types 
of appliqué on the one hand, and the clay used to manufacture earlier types of dentate-stamped 
and double-rimmed pottery (the latter with nubbin appliqué) on the other. Could there be a 
‘ceramic transition’, similar to the one Anson et al. (2005) identified at Reber-Rakival, subsumed 
within these so-called Lapita assemblages? Perhaps one that occurred between the Buka (i.e. 
Late Lapita) and later Sohano traditions? Indeed, Wickler’s estimated dates for the central reef 
and beach portions of the DAF site place this potential ‘transition’ in approximately the same 
period as the appearance of Watom’s compositionally distinct, ‘transitional’, fingernail impressed 
and applied wares.24  
However, a number of factors somewhat ‘temper’ the interpretation of the statistical 
results. First, as Wickler (2001: 106) notes, the separation of the clays according to decorative 
techniques (and the double-rimmed vessel form) within each site does not hold in the combined 
sample across sites, where half of the clay clusters with dentate-stamped sherds also contain 
sherds of other techniques. Second, the Q-mode methods of hierarchical cluster analysis that 
Wickler applied are known to be ‘notoriously sensitive to small differences in composition’, 
tending to ‘generate spurious subclusters’ (Bollong et al. 1997: 324-5). These methods could 
potentially have artificially inflated the number of clay clusters/groups (n=14)—all of which 
consisted of between two and four sherds and 12 of which were represented at DAF—that 
Wickler identified amongst his final, assignable sample of 41 sherds, and therefore created 
misleading distinctions between stylistic types. 
Lastly, even if these other considerations do not in fact impinge on the interpretation of 
stylistically and compositionally distinct sets of pottery, as all of the reef site assemblages haled 
from unstratified contexts it is of course difficult to be completely certain about the dates of 
occupation represented by the pottery and other artefacts, or whether or not they are 
contemporaneous (with each other or with ‘Buka’ or ‘Sohano’ pottery) or chronologically 
                                                      
24 Unfortunately, Wickler (2001: 105, Table 4.15) did not include any fingernail-impressed sherds amongst his 
microprobe sample. The range of shellfish taxa represented in the single DAF test pit more closely resembled those 
found in the post-Lapita sites (2001: 242), which could be further indication of the late date of the central reef and 
beach areas. 
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sequential. While evidence for the latter seems compelling, the presence of small amounts of 
pottery of a variety of later styles and periods in all of the reef areas (and at all of the reef sites, 
see Wickler 2001: 26, Table 3.5) provides indications that the occupation in none of these areas 
is quite as chronologically discrete as Wickler contends.  
So in summary, while Specht’s original observations regarding the discontinuity in pottery 
technology at the Buka to Sohano transition—in particular a change in tempering practice from 
calcareous to mineral sand—have been strengthened by subsequent research, it is clear that 
understanding the changes in the composition of the clay fabric of pottery across this transition 
still requires further research. Furthermore, Wickler’s compositional analysis of decorated pottery 
from the Sohano reef site (DAF) provides an enticing suggestion of the presence of another, 
possibly somewhat earlier ‘transitional’ assemblage on the central reef. 
A4.1.5 New Georgia 
In the New Georgia Group of the Western Solomon Islands, it is not yet completely clear whether 
there were any significant changes in pottery composition—and by inference, interaction—across 
the ‘transition’. This is due in large part to the difficulty of precisely dating the assemblages (see 
Chapter 2, Appendix 1), but also because the final results of the temper analysis of the pertinent 
ceramic assemblages have not been either fully described or published. For example, the key 
pottery assemblages from Roviana Lagoon that appear to date to the Lapita period (i.e. 
Honiavasa) and to the ‘transition’ (i.e. Miho-and Gharanga/Kopo-style ceramics at the Miho, 
Zangana, Paniavile and Gharanga sites), have not been presented in full detail with regard to 
temper (e.g. Reeve 1989; Sheppard et al. 1999; Felgate 2003: 74). However, Felgate’s (2001: 53, 
2003: 480) research indicated that the transition from Honiavasa to Miho and Gharanga/Kopo 
styles was marked by a change in at least one aspect of pottery technology: from the slab 
construction of vessels, to forms constructed from a single lump of clay using the paddle and 
anvil technique. 
 Reeve (1989: 49) originally described sherds from Paniavile that were decorated with 
elaborate incision, stick or fingernail impression, and appliqué as containing a ‘heavy mineral 
temper most probably composed of volcanic river sands’. At the Zangana site, Miho-style 
ceramics concentrated in the south of the site were predominantly tempered with placered 
volcanic sand, with a smaller percentage tempered with exotic, quartz-calcite, hybrid beach 
sands, while Gharanga/Kopo style sherds in the north of the site had predominantly unplacered 
feldspathic temper (Felgate 2003: 433, 437).  
 The Lapita-derived ceramics from Honiavasa were also predominantly tempered with 
placered volcanic sand (carinated sherds exclusively so) with a small proportion tempered with 
14   APPENDIX 4—POTTERY COMPOSITION AT THE TRANSITION 
quartz-calcite sand (most flange rims) and unplacered lithic/feldspathic temper. Otherwise, 
however, Felgate felt that the Honiavasa assemblage had very little in common ceramically with 
the other sites, although enough to suggest heritable continuity (2001: 49, 2003: 445, 497, 500).  
In terms of interaction, the petrographic analysis25 of pottery from Roviana Lagoon has 
provided some very interesting indications of interaction from the Late Lapita and continuing into 
the ‘transition’ (Felgate 2001: 54, 2003: 487; Felgate & Dickinson 2001: 106, 110-1, 119). Most 
significantly, Felgate and Dickinson propose that the exotic quartz-calcite temper, which was 
identified in a small percentage of sherds of all styles, could possibly indicate ‘trans-Solomon-Sea 
interaction’ across this period. While an origin on one of the more geologically complex Solomon 
islands or an unknown granitic island or locale in the Bismarck Archipelago could not be ruled 
out, they considered that the most likely origin for this temper was a continental setting, possibly 
on the New Guinea mainland. 
Felgate and Dickinson (2001: 115) propose that sherds bearing quartz-calcite temper 
appear to have been deposited over a period probably beginning in the Late Lapita and 
continuing into the post-Lapita. The stylistic characterisation of this pottery was difficult due to the 
low numbers of predominantly plain sherds. However, there was an apparent association with 
certain rare or unique decorative motifs, such as a notched flange rim from the Honiavasa site 
(assumed to be Late Lapita), a carinated sherd and two unusual incised sherds from the Miho 
site, and two anomalous incised and applied relief sherds from the Zangana site. 
Furthermore, the heterogeneous nature of the other four volcanic sand temper groups 
Felgate and Dickinson (2001: 110) identified suggested that the bulk of the Roviana Lagoon 
pottery was manufactured at ‘multiple dispersed centres’ extending throughout the New Georgia 
group and other parts of the Solomon Islands, and was brought to Roviana ‘as a result of 
[widespread] cultural interaction’. Felgate and Dickinson (2001: 106) concluded that the 
compositional evidence from Roviana Lagoon could indicate that there was no diminishment of 
long-distance exchange or interaction by the Late Lapita, and that the ‘regionalization of 
interaction networks may not have occurred in the Western Solomon Islands in this period to the 
extent claimed for the Bismarck Archipelago’. However, the apparent dearth of obsidian in the 
Western Solomons at this time, does suggest that some changes in interaction networks did 
occur (see Chapter 7, Appendix 8). 
                                                      
25 Based on 29 samples analysed in thin-section combined with microscopic examination of the larger sample. 
APPENDIX 4—POTTERY COMPOSITION AT THE TRANSITION 15 
A4.1.6 Tikopia 
On Tikopia, the change in pottery composition was an integral facet of the abrupt transition or 
discontinuity perceived between the Kiki and Sinapupu phases. The earlier ‘Lapitoid’ plain ware of 
the Kiki Phase was predominantly tempered with calcareous beach sand, the mineral component 
of which was compatible with a local origin.26 In contrast, the ‘well-fired’ ceramics from the 
Sinapupu phase were tempered exclusively with ‘markedly different’ volcanic sands and had a 
‘fine silty-clay’ paste (Kirch & Yen 1982: 191, 200; Kirch 1986: 37-8). Petrographic analysis 
undertaken by Dickinson on ten Sinapupu phase sherds indicated that they were all composed of 
similarly angular and poorly-sorted volcanic sand grains, which may have occurred naturally in 
the clay (Appendix in Kirch & Yen 1982: 370-2; Dickinson & Shutler 2000: 243-4). The rock 
fragments in the temper were suggestive of an eruptive origin, and neither calcareous material 
nor olivine grains (as found in Kiki phase wares) were present. The Sinapupu tempers were 
considered to be indistinguishable from those found in similarly aged sherds from sites on 
Vanikoro Island to the northwest of Tikopia and from the Pakea site in the Banks Islands to the 
southwest. The bulk of the small Sinapupu assemblage (comprising only 152 sherds) was 
therefore interpreted as feasibly representing imported pottery from either or both of these 
locales—the Vanikoro and the Banks Islands being quite similar geologically (Dickinson 2006: 63, 
Fig. 24)—although select sherds containing atypical hornblende grains were also considered to 
conceivably represent ‘minor pottery transfer’ northward from Santo in northern Vanuatu 
(Dickinson & Shutler 2000: 244; Dickinson 2006: 63). 
A4.1.7 Vanuatu 
On Efate, it is difficult to assess the pivotal period of ‘transition’ between the Late Erueti and Early 
Mangaasi phases in terms of pottery composition because detailed analyses of the temper or clay 
fraction of the pottery assemblages have not as yet been undertaken.27 This hinders a fuller 
assessment of whether or not the identified stylistic changes of vessel form and decorative 
techniques across the constructed cultural sequence were accompanied by coincident changes in 
pottery composition and technology. Furthermore, the very small number of sherds analysed 
petrographically from the Mangaasi site—a total of only five, including two sherds analysed by 
                                                      
26 Five of the six Kiki phase sherds that Dickinson analysed are tempered with a well-sorted, predominantly 
calcareous, beach sand, with a smaller mineral component. The other Kiki phase sherd is tempered with volcanic 
sand that contains similar minerals to the calcareous temper, though in much larger proportions. Both types were 
considered local. 
27 This type of analysis was not within the scope of Bedford’s (2000) thesis. The focus at the Mangaasi site was to 
clarify the cultural sequence (based predominantly on pottery style) and determine whether pottery was made locally 
(Stuart Bedford, pers. comm.). 
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Dickinson and one by Key from Garanger’s (1972: 110-12) original excavations, and a further two 
sherds analysed by Dickinson from Spriggs and Bedford’s (Bedford & Spriggs 2000; Spriggs & 
Bedford 2001; Bedford 2006: 109) 1997 excavations—may have prevented a fuller understanding 
of the potential diversity of tempering practice and ceramic production at the site.  
Bedford (2006: 107-9, 131) describes the Mangaasi and Erueti-style ceramics recovered 
from the excavations at the Mangaasi site as being made of a ‘broadly similar’ fabric in terms of 
both texture and mineral inclusions. This remained ‘largely consistent’ throughout the sequence 
with ‘no significant change in [their] mineral composition over time’. The temper consisted of 
plagioclase-rich stream sand, which was most likely derived from the local area. 
Bedford’s conclusions of compositional consistency appear to have been based foremost 
on Dickinson’s (1972) earlier petrographic analysis of sherds from Garanger’s excavations from 
Efate and nearby islands, and Tongoa in the Shepherds group to the north. Drawn from a larger 
sample of 23 sherds, Dickinson examined six sherds in thin section, representing the Erueti and 
Mangaasi sites, as well as sites on Retoka, Lelepa and Tongoa islands. He found that the 
minerals contained in all these sherds were typical of andesitic arc geology—being predominantly 
composed of plagioclase feldspar (ca. 60%), volcanic glass fragments (ca. 24%), opaque iron 
oxide grains (ca. 14%; mainly magnetite), and pyroxene (ca. 8%)—and that there were ‘no 
systematic trends of variation, and the various types of grains are indistinguishable from sherd to 
sherd’ (Dickinson 1972: 111). Importantly, however, while Dickinson’s (1972: 111-12) analysis 
indicated that the mineral suites within the sherds’ temper were geologically indistinguishable, 
they were in fact distinguishable according to the ‘relative proportions’ of each mineral type within 
the overall composition of the sherd. Given these proportional differences, Dickinson believed it 
was ‘doubtful’ that all the sherds had a ‘communal origin’, as indeed their different provenance 
would suggest. But in regard to the Mangaasi site, the single ‘deep’ and ‘shallow’ level Mangaasi-
style sherds that Dickinson examined were distinguishable on the basis of the proportions of 
three out of the four types of mineral present, which could possibly indicate differences in the 
tempering practice of the potters and/or the use of a different locally available source of temper 
over time. The ‘deep’ Mangaasi sherd contains 13 per cent more plagioclase, 12 per cent more 
opaque iron oxides, and 15 per cent less volcanic glass than the ‘shallow’ Mangaasi sherd. In 
total, the ‘shallow’ sherd contains 36 per cent glass fragments as opposed to the 12 per cent of 
the lower sherd. The single Erueti sherd analysed is also somewhat distinctive due to the 
presence of around 6 per cent more pyroxene than either of the two Mangaasi sherds, and a total 
percentage of glass fragments (21%) in-between the two. Dickinson’s more recent analysis of a 
further two ‘deep’, Early Erueti-style sherds, recovered within the former foreshore deposits at 
Mangaasi, also indicated that earlier phase sherds are significantly more feldspathic than ‘the 
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standard Efate temper type’ established by his previous analysis (WRD-138 in Bedford 2006: 
311; Stuart Bedford, pers. comm.).  
In summary, there is tantalising, albeit very limited evidence of change in pottery 
composition through time at the Mangaasi site. So, while there is no definitive evidence for 
compositional change at the Late Erueti–Early Mangaasi transition, the adage about ‘absence of 
evidence’ may yet be borne out with more detailed investigation.  
At the Ifo site in Vanuatu, Spriggs and Wickler’s (1989: 82) original observation of a 
compositional difference between sherds likely to belong to the Lapita tradition—which appeared 
to have a ‘smooth paste’—and those from the later tradition has been strengthened by Bedford’s 
recent research with a larger excavated sample of sherds. Bedford (2006: 95-100) found limited 
but distinct evidence of a shift in pottery technology between the sherds of the upper layers (1 
and 2; dating to the ‘transition’, see Chapter 2) and the lower layers (3 and 4), which was 
associated with a stylistic change in the pottery from Lapita to ‘Late Ifo’ style. The fabric of the 
majority of vessels associated with the ‘transitional’, Late Ifo part of the sequence—mostly 
incurving vessels with fingernail decoration and lacking red slip—is predominantly plagioclase 
and pyroxene-rich (Fabric 1) and the fabric appears to have been less highly fired. In contrast, the 
generally thinner sherds of the lower Lapita levels of the site are predominantly calcareous-
tempered (i.e. Fabrics 3 and 4) and red-slipped.28 All the recovered rims, either direct or 
outcurving, from Layers 3 and 4 of Trenches B, C, and D, are of Fabrics 3 and 4, as are all of the 
dentate-stamped sherds and two incised sherds.  
Similarly, all the hybrid calcareous-tempered sherds (n=18, Fabric 2) from Ponamla (Area 
A) were recovered from the lower layers (Layers 3a to 4) of the site (Bedford 2006: 86, Table 
5.1), which pre-date around 2500 BP. While a placered, mineral-rich beach sand temper (Fabric 
3) was only identified in a few sherds, its presence in a carinated, dentate-stamped sherd and a 
direct rim indicate that it is also associated with the earlier Lapita occupation at the site.29 The 
distinct differences in mineral proportions between this temper and the presumably local sand 
(Fabric 1) found in the majority of Ponamla sherds—in particular, a significantly higher proportion 
of olivine and lower proportion of volcanic rock fragments (WRD-147 in Bedford 2006: Appendix 
3, 306-7)—could indicate that it is not from the immediate local area, but possibly some other 
                                                      
28 Relatively small numbers of sherds belonging to Fabric 2 (a fine-grained, pyroxene-rich and plagioclase-poor fabric 
lacking calcareous material) are distributed throughout all layers of the site. However, their generally highly fired 
appearance, and the presence of red-slip and two outcurving rims (there was also a single incurving rim) could place 
these vessels at the earlier end of the occupation sequence. 
29 This sherd was found in secondary deposition in Layer 2; the distribution of the other sherds with this temper is not 
given (Bedford 2006: 90). 
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locale on Erromango. Like Late Ifo ware, sherds classed as ‘Early Ifo’ were tempered with mineral 
sand (Fabric 1), which in this case was rich in pyroxene and volcanic rock fragments and 
presumably of local stream origin. Future analysis of the clays within the Lapita and Early and 
Late Ifo ceramic assemblages from Ifo and Ponamla could potentially throw even further light on 
the nature of the ‘transition’ on Erromango, and the relationship of Early and Late Ifo ware.  
Dickinson’s petrographic analysis of seven Ifo and four Ponamla sherds (WRD-147 in 
Bedford 2006: Appendix 3: 305-11) indicated that with one exception all the major fabrics/temper 
types are indigenous to Erromango. One non-Lapita sherd (M402) excavated by Spriggs and 
Wickler (1989: 82) from Ifo, however, is petrologically anomalous. This sherd contains a mineral 
suite that is wholly unlike any of the indigenous temper variants. Dickinson proposed that this 
anomalous temper ‘almost certainly’ indicated the derivation of the sand from New Caledonia. 
A4.1.8 New Caledonia 
In New Caledonia, the assessment of compositional change between Lapita-derived Late 
Podtanéan pottery and the ‘transitional’ Puen, Early Plum, Early Balabio, and Pindaï styles—
dating to around the end of the Koné period and the beginning of the Naïa-Oundjo period—is 
hampered by the lesser amount of detailed research and publication of the later period (in 
particular Balabio) ceramics. However, a growing body of evidence suggests distinct differences 
in the temper and fabric of Koné period ceramics and the subsequent Naïa-Oundjo period 
ceramics. In fact, Galipaud (1997: 103) states that the pottery of the Naïa period differs from that 
of the Koné period (i.e. including Lapita and Podtanéan pottery) in virtually every aspect of form 
and composition: ‘in its shape, its dimensions, its method of manufacture (large coils) and, in the 
Naïa area, in its clay composition’. 
Galipaud’s (1988, 1997) extensive research on pottery fabric, including the analysis of 
thin sections and heavy minerals, revealed that Naïa period pottery—including Plum ware—was 
manufactured using sedimentary clay, unlike the clay derived from swamps used in the earlier 
Koné period ceramics (in Sand 1996b: 52-3). The characteristically high titanaugite content of 
Naïa sherds from the St Vincent Bay and Païta localities in southwestern New Caledonia 
compared to sherds of other periods, pointed to the use of a limited number of clay sources on 
the slopes of the Cretaceous basalt formation a few kilometres inland of Naïa Bay (Galipaud 
1997: 88-9). Therefore, the composition of these early Naïa period ceramics indicated the use of 
new raw materials derived from the inland valleys, possibly associated with population movement 
into the interior. Frimigacci (1970: 35 in Green & Mitchell 1983: 60) had previously also perceived 
differences in the temper and fabric of the ceramics of the Lapita horizon and those that he 
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assigned to a later ‘Melanesian’ or ‘Mangaasi’ period. He described the later pottery as 
characterised by both coarser temper and clay, which was fired for longer periods. 
More recently, Sand and Ouétcho (1993: 118-19) showed clear distinctions between the 
temper of sherds associated (on stylistic grounds) with different periods of occupation within the 
ceramic assemblage that was surface collected at the Ongoué (WPT148) site. Sherds 
characteristic of the Koné period—generally thin-walled vessels with direct or everted rims, and 
including slight carinations, paddle-impression (i.e. ‘Podtanean’) and incision (‘Chevron’)—contain 
a fine, well-sorted lithic temper. Lapita-style sherds with stamped tool (including dentate) 
decoration are tempered with a calcareous coral sand and lithic temper. In contrast, the thicker 
sherds of forms associated with the later Plum pottery (Naïa period I) are tempered with poorly 
sorted lithic sand.  
A4.1.9 Fiji 
In Fiji, while extensive petrographic analysis of sherds has shown that a moderate amount of 
locally manufactured ceramics moved within the archipelago, so far it has failed to find any 
evidence, at any period of time, for the transfer of ceramics into the archipelago from elsewhere 
(i.e. exotic temper sands), and comparatively little evidence for transfer outward (Dickinson & 
Shutler 2000: 248).  
But despite this seeming lack of ceramic transfer, clear changes in tempering practice 
can be identified. On Lakeba Island, Best (1984: 356-7, 2002: 19-21) identified a clear 
discontinuity between the composition of Lapita-derived Polynesian Plainware (Period II) and 
carved paddle-impressed pottery (Period III), which he considered to represent the culture of new 
arrivals from the west. While Period II ceramics are ‘completely dominated by lithic temper’, 
Period III ceramics are in turn almost completely dominated by calcareous shell temper of a 
higher density. Despite this clear disjunction, the lithic and shell tempered sherds appear to have 
coexisted for an archaeologically short period of time, and although shell temper is clearly 
associated with the start of crosshatch and parallel-rib carved paddle impressing on new vessel 
forms, there are some occurrences of lithic tempered sherds bearing carved paddle decoration 
and some expanded Plainware rims contain shell temper (ibid.). Clearly, the overwhelmingly 
calcareous nature of this new type of ceramic does not lend itself to source attribution through 
petrographic analysis. Unfortunately, therefore, it is even more difficult than usual to ascertain 
where these potentially new arrivals may have hailed from, or if carved paddle-impressed ware 
was indeed the ‘archetypal tradeware’ that Best (2002: 32) has suggested. 
The elemental analysis of the clay composition of a limited number of shell-tempered 
(n=6) and lithic-tempered (n=5) sherds from Lakeba gave some indication of difference between 
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the two types of pottery, which could provide support for Best’s claim that the pottery was 
associated with a new group of people. Though as Best conceded (1984: 360, 366-7), his less 
than ideal method of sample preparation and changes to his analytical procedure during the 
course of his research mean that the results are far from conclusive.  
Given the possibility that at least part of the Karobo site’s ceramic assemblage dates to 
the ‘transition’ (as discussed in Chapter 2, Appendix 1), a number of compositional aspects could 
provide support for the claims of Best and Frost of external influences or arrivals at this time. 
While all of the assemblages Clark (1999: 214) analysed ‘contained a few imported sherds’, the 
Karobo assemblage had the highest percentage (16%) of sherds tempered with a non-
local/exotic sand, in this case a pyroxene-rich sand. Petrography indicated that the most likely 
origin of three crosshatch paddle-impressed sherds of this temper type was the Navua Delta, 
around 6.5 km from Karobo. Another sherd from a flat-based vessel—a type that may significantly 
post-date the ‘transition’, however—contained an unusual suite of minerals in its temper and was 
provisionally attributed to an origin on Kadavu Island, around 65 km to the south, although no 
clear temper match could be made (ibid. 201-2). Unfortunately, no strong association between 
temper type and vessel form or a particular type of surface modification (such as parallel-rib, 
square or diamond paddle impression) was revealed at the site, and temper types could not be 
correlated with stratigraphy (ibid. 201).30 Despite the large percentage of possibly imported wares 
or materials at Karobo, which could possibly indicate population movements, Clark (1999: 215) 
concludes that either household or ‘industry’ modes of production (the latter implying the semi-
continuous manufacture of pots that have exchange value outside the potter’s immediate 
environment) fit the compositional data for ceramic production and movement in all his analysed 
assemblages. 
                                                      
30 Ten Karobo sherds were analysed petrographically by Dickinson; megascopic examination was undertaken by 
Clark of a further 238 sherds. No SEM-EDXA was carried out on the assemblage. 
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A5.1  POTTERY STYLE AT KEY ‘TRANSITIONAL’ SITES 
A5.1.1 Admiralties 
Both Kennedy (1981) and Wahome (1997: 121, 1998) have argued that at Kohin Cave (GDN) 
and Mouk (GLT) respectively—the only sites in the Admiralties with evidence on both sides of the 
‘transition’—there is evidence of continuity in both decoration and vessel form between the 
apparent Lapita and post-Lapita ceramics. At the same time, both these sites are seen as having 
undergone a transition to an ‘expanded range of forms and decoration’, with new vessel shapes 
and decorative styles being added to the old (Kennedy 2002: 24). However, small numbers of 
sherds and contextual factors (see Chapter 2 and Appendix 1) weaken the evidence for stylistic 
continuity at both sites.  
At Kohin Cave, little could be gleaned about the style—or continuity—of vessel forms 
belonging to either the Lapita or ‘transition’ periods (the latter represented in Layer 4, dating to ca. 
2000–1900 cal BP) because of the generally small and eroded nature of the sherds (Kennedy 
1981: 757).1 Rather, Kennedy based her argument for continuity mainly on the association of two 
incised and two shell-impressed body sherds—all bearing incomplete and somewhat nondescript 
designs—in the same lower layers (7–9) as the four dentate-stamped sherds. Together with plain 
wares, these two decorative techniques continued into the later layers. However, Kennedy (ibid.) 
noted that none of the sherds in the lower layers could be clearly associated with each other on 
the basis of either formal or fabric identity. 
In Layer 4 at Kohin, Kennedy states that several new rim forms appeared—among them 
rounded rims and the distinctive rolled rim type—and decoration was elaborated, involving a 
range of techniques. Sherd motifs include: linear crosshatch and parallel herringbone (and/or 
diamond-shaped) incision; parallel shell-impressed lines; rows of vertical fingernail impressions; 
and applied relief (a rounded nubbin) combined with parallel, oblique linear incision (Kennedy 
1981: Fig.1, 1982: 24, Fig.1). Other distinctive sherds amongst Kennedy’s unpublished data from 
Layer 4 exhibit a shell-impressed herringbone or chevron pattern, a plain applied band coupled 
with an incised zigzag (formed by alternating, parallel, incised lines), and parallel shell 
impressions teamed with crosshatch incision. A probable everted rim (of a restricted neck vessel) 
has impressed notches and a curved body sherd has vertical paddle impressions that resemble 
‘open grained wood’.  
 
                                                                          
1 Wahome (1998) did not include the Kohin pottery assemblage in his analysis of Admiralties pottery for this reason. 
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However, as Ambrose (1991: 107, 109, 2002: 62-3) has argued, the similarity of the 
Kohin shell-impressed decoration and rolled rims to Lou Island’s ‘Puian’ style pottery (dated to 
around 1650 BP, see Chapter 2) could indicate that the Kohin Layer 4 assemblage is in fact much 
later. There could, in fact, be a gap of several centuries between this ware and the Lapita sherds 
in the sequence. The lack of Sasi style vessels (see below) in the Kohin record could also support 
this. 
Similarly, at Mouk, a number of contextual factors impinge on claims of stylistic 
continuity, in particular, the recent evidence that indicates mixing and a lengthy hiatus in the 
occupation sequence (Ambrose & McEldowney 2000; see Chapter 2)—potentially covering much 
or the whole of the ‘transition’. Formerly, Wahome (1997: 120-1, 1998: 43-8, 58-60) had largely 
based his interpretation of stylistic continuity from Lapita to post-Lapita on the presence of 
carinated sherds, bowl vessel forms, medium and coarse textured jars, and flat-lipped outcurving 
rims in both of what he described as the ‘Lapita’ units (GLT 4–5) and the ‘early post-Lapita’ unit 
(GLT 3). Continuity was also perceived in some aspects of the decoration of these sherds. While 
infrequent, crosshatch incision and linear punctations are found in both the upper ‘Lapita’ unit 
(GLT 4) and the ‘post-Lapita’ units (GLT 1–3), as is the more frequent simple lip notching 
technique (Wahome 1997: 121, 1998: 46, 59). Differences between the assemblages include the 
presence of outcurving, necked jars and predominantly plain, flat, expanded lips in the Lapita 
component, in contrast to tapering lips, incurving and horizontal-lipped vessels, more complex 
decoration position, and chevron incision in the ‘Early Post-Lapita’ unit. This unit (GLT 3) has 
characteristics—such as horizontal rims and a complex decoration position—in common with the 
Sasi assemblage (Wahome 1998: 58, 108). Decoration employing fingernail impressions, shell 
impressions or applied relief is absent at Mouk (ibid. 43-5). However, the site’s excavation, later 
analytical methods,2 and Ambrose and McEldowney’s (2000) results, all point towards stylistic 
overlaps being the result of the mixing of assemblages that were well separated in time. As 
Wahome (1997: 120-1, 1998: 58) himself points out, some of the decorated pottery in the same 
layers as the ‘classic’ Lapita ceramics is ‘seemingly much later’ and the severe fragmentation of 
the sherds meant that some of his conclusions were based on individual sherds.3 Indeed, 
Wahome (ibid.) argues that further data ‘supporting continuity’ between Lapita and post-Lapita at 
                                                                          
2 Mouk was excavated in arbitrary spits of increasing size (as time ran out) that did not totally conform to the 
somewhat indistinct stratigraphy (McEldowney & Ballard 1991: 94-5). Wahome then combined spits (on the basis of 
ceramic and/or stratigraphic similarity) into analytical units. 
3 For example, the continuity of bowl vessel forms is predicated on the basis of a single direct rim in GLT 4 (‘Lapita’) 
and single incurving rims in GLT3 and GLT 1 (post-Lapita). Only two horizontal rims were present in the early post-
Lapita unit (GLT 3) (Wahome 1998: 59). 
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Mouk comes from Watom, where sequences are equally unreliable on that point (see below and 
discussion in Chapter 2).  
Consequently, the Sasi site (GDY/GEF), most likely dating to around 2160–1950 cal BP 
(0.968, 2σ), is the most secure assemblage with which to characterise ‘transitional’ style in the 
Admiralties. The coarse-tempered pottery has distinctive flat, everted, horizontal rims decorated 
with linear incision on the lips and around the neck (Ambrose 1991a: 107, Plate1). Some rims are 
notched or have applied nubbins. Ambrose (1991a: 109, 111) suggested that these rims could be 
compared with similarly incised and flat, everted Erueti rims illustrated by Garanger (1972: Figs. 
20-1), and indeed the similarity of one lip motif with sets of alternating, oblique, parallel incised 
lines is striking (see also, Bedford 2006: Fig. 6.2g, Ef-motif 5). However, Bedford (2006: 188) 
disputes a close similarity of the rim and lip forms, pointing to the large temporal gap of potentially 
600–700 years between the assemblages. 
The compositionally distinct, plain, finer-textured Sasi wares, that Ambrose (1991a: 109) 
suggested may have had some sort of ‘Lapita connection’, have simple everted rims that are 
sometimes notched. Some of these vessels have restricted necks giving the appearance of 
‘narrow necked flasks’ that possibly functioned as specialised water containers (ibid. 107, 109-
10). 
Wahome’s (1998: 43-5, 48-9) analysis of Sasi ware from the early occupation layers 
(Units GEF 2–3, dating from around 2100 BP), found that the horizontal rim form was most 
prominent in the earliest layer (GEF 3), outcurving rims increased in frequency over time, and 
direct (GEF 2–3) and incurving rims (GEF 2) were present in smaller numbers. All the Sasi lip 
forms are plain and flat, unlike the tapering or rolled forms at Mouk (GLT3) and Kohin 
respectively. Decoration in Units 2 and 3 include incision (the chevron is particularly prominent, 
but crosshatch and simple linear are also present), applied relief (both rounded nubbins and 
bands), linear punctation, and lip notching. Like Mouk (GLT 3), shell and fingernail impression are 
absent. 
A5.1.2 Watom 
As I have discussed in Chapter 2 (and Appendix 1), the majority of fingernail-impressed/applied 
relief wares found at the Reber-Rakival site on Watom derive from insecure stratigraphic and 
chronological contexts. However, given the date of around 2150–1830 cal BP (1σ) for their 
appearance in Zone C3 at Vunavaung (SDI) (Anson et al. 2005) and the indications from Maravot 
(SAD) that these sherds form a compositionally distinct group (Anson 1999) (see Appendix 4), I 
will discuss the style of these sherds considering the Reber-Rakival corpus as a whole.  
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Foremost, it is difficult to definitively state whether the style of these decorated wares 
shows continuity or discontinuity with Lapita ceramics given the generally small size and number 
of recovered sherds, though clear differences between the two styles can be discerned. Only 12 
sherds representing Green and Anson’s ‘ceramic transition’ or new trend in pottery decoration 
(‘Trend Four’) were recovered from excavations at Kainapirina (SAC) and Vunavaung (SDI), 
consisting of six fingernail-impressed and six applied relief sherds (the latter are all from SDI) 
(Anson et al. 2005: 23-4, 38) (see Table A5.1). Prior to this, Specht (1968: 128-9, 1969: Plate XI–
47) excavated 41 fingernail-impressed and four applied relief sherds from the Maravot (SAD) 
locality, and a small number of other sherds bearing these techniques were collected from the 
surface. A further 12 sherds from Meyer’s collection from Kainapirina are depicted in Garanger 
(1971: Fig. 12) and Green (2000a: 24).  
Vessel forms amongst this assemblage are somewhat difficult to interpret. Anson (1983: 
48, 51, 1999: 87, 2000: 113-14) described them as ‘bowls restricted at the neck’ and three sherds 
from SDI with ‘carinated or shoulder angles’ also indicate restricted body shapes. Anson (ibid.) 
described the ‘only known rim sherd’ (emphasis added; but see Specht below) bearing these 
decorative techniques as having deep, broad, incised notches, unlike the usual notching found on 
plain Lapita. On the basis of his earlier research, Specht (1969: 224-5) described Watom ‘coarse’ 
wares—which he believed included a small number of sherds decorated with linear incision as 
well as applied relief and fingernail impressions—as appearing to have been ‘globular vessels 
with restricted orifices, and presumably with round bases.’ The predominantly flat-lipped rims, 
which were better known than the overall body form, were described as ‘generally raised or 
slightly everted [or outcurving], but direct vertical rims are also known’ (ibid. Fig. XI-46).4 Two 
sherds with applied relief from Meyer’s collection indicate vessel forms with restricted necks and 
possible outcurving rims; one of these has a probable globular body (Garanger 1971: Fig. 12, no. 
7 & 9). None of the fingernail-impressed sherds excavated from SAC is diagnostic of vessel form 
(Green & Anson 2000b: 77). 
In contrast, however, the Lapita decorated vessel forms identified at Watom appeared to 
be mostly flat-based bowls with everted rims, vertical sided ‘beakers’, and pots with sharply 
carinated shoulders and restricted necks (Specht 1968: 127-8, 1969: 226-7; Anson 1983: 31, 35-
6, 2000: 112-13; Green & Anson 2000b: 72-6).5 
                                                                          
4 One of the vertical rims (d) illustrated by Specht in this figure could possibly be from a slightly incurving bowl. 
5 It is difficult to discern whether certain plain vessel forms are associated with the Lapita-style assemblage or the 
compositionally distinct nail impressed and/or applied relief assemblage, or are common to both. 
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In terms of ‘transitional’ Watom decoration, Specht (1968: 128-9, 1969: 225, Plate XI-47) 
noted that lips are sometimes modified either by spaced, direct or side notching, with the latter 
producing a ‘fluted’ or ‘crenellated’ appearance. The most commonly represented technique, 
fingernail impression, consists of both single and (more often) paired impressions (i.e. opposed 
fingernail ‘pinch’), generally in a vertical position (Anson 2000: 113; Green 2000a: Fig. 13a-e; 
Green & Anson 2000b: 77, Fig. 15e-g; Specht 1968: 128-9, 1969: 225, Plate XI-47). These 
impressions form horizontal, vertical or diagonal single or double rows, generally on the upper 
body of the vessel (Specht ibid.). Applied relief decoration at SDI consists of plain applied bands 
and large irregular circles (Anson ibid.). Anson (ibid.) notes that the few sherds with fingernail 
pinch and applied relief decoration at SDI are slipped in greyish-reds and browns as opposed to 
the bright red-browns of the Lapita decorated pottery. The most striking examples of applied 
decoration from Watom—unlike any Lapita motifs using this technique—are seen on sherds from 
SAD and in Meyer’s collection. These include sherds with narrow, vertical or horizontal applied 
bands (some of which are notched by direct punctation or with the fingernail),6 conical nubbins, 
and irregular applied circles or near-circles (some with a single punctation at their centre), 
sometimes combined on the same sherd (Specht 1968: 128, 1969: 225, Plate XI–47; Garanger 
1971: Fig. 12, no. 5–9; Green 2000a: Fig. 13g–j, l). Appliqué is also sometimes combined with 
other techniques such as single tool impression/punctation and vertical fingernail pinch. A surface 
sherd from SAD has broad, vertical bands bearing vertical fingernail pinch combined with applied 
circles (Specht 1969: Plate XI-47m, n), and a similar motif is found on a sherd from Meyer’s 
collection (see Green 2000a: Fig. 13f). Linear incision consists mostly of groups of parallel, 
oblique/diagonal lines, some with a row of spaced punctations below them (Specht 1969: 225). 
A5.1.3 New Ireland 
I will briefly describe here the results of previous research on pottery style at the three 
‘transitional’ sites on the east coast of New Ireland—Lasigi (ELS and ELT), Lossu (EAA) and 
Fissoa (ENX)—that form the comparative case study for the Tangan materials in this thesis. As a 
result of the highly eroded and fragmented nature of much of the pottery, the interpretation of 
vessel forms and decorative motifs in particular has proved to be very difficult, though much 
research remains to be done (see results in Chapter 6). Importantly, previous stylistic analyses at 
these sites made little attempt to discern and compare the stylistic characteristics of pottery from 
different temporal phases (e.g. at Lasigi and Lossu, see discussion in Chapter 2).  
                                                                          
6 One SAD sherd (Plate XI-47o) has two parallel, vertical applied bands with diagonal or oblique notching on them. 
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At Lasigi, indications of vessel form came from: 12 carinated sherds; 24 ‘necked’ sherds 
with curves ranging from strong to gentle that are thought to suggest pots with everted rims; and 
a number of handle devices including lug, ledge and loop types (Golson 1992: 156-7). Four 
particularly sharp carinations, most with Lapita style decoration (e.g. dentate stamping and 
impressed arcs) were interpreted as possibly being the wall and base of flat-bottomed dishes. 
Two of the lesser-angled carinations are also dentate-stamped, five are notched and one is 
fingernail-impressed across the angle. Of the 50 plain-lipped rims at the Dori site, the most 
prominent class is everted, diverging from the body to a flat lip (Golson 1991: 255, 1992: 161). 
While there has been limited research on incised and/or applied decorative motifs or the 
combinations of decorative techniques in the New Ireland assemblages, Golson’s (1992) work is 
the most detailed, particularly in terms of lip modification. 
At Lossu, the reconstruction of vessel forms or sizes, or of combinations of decorative 
elements/techniques, was described as being ‘almost impossible’ due to the average thumbnail 
size of most sherds (the mean weight of sherds was consistently less than one gram), and the 
signs that many of them had been water-rolled (White & Downie 1980: 203).  
Of the 454 plain rim sherds excavated from Lossu around 56 per cent are described as 
direct rims, 30 per cent are either inverted or everted (their small size precluding their orientation), 
and the remainder are ‘thickened, straight’ (White & Downie 1980: 211). The orientation of the 
152 decorated rims is not described. A limited number of small sherds indicated that some 
vessels were decorated on and above the shoulder.  
The decorated sherds at Fissoa—four with applied relief, two detached ‘sausages’, and 
one with deeply incised parallel lines—were so highly eroded that they could not be drawn 
without over-interpretation (White & Murray-Wallace 1996: 33-4). Vessels are described at best 
as probably including ‘pots with necks up to 50 mm high’ (ibid. 34). The orientation of any of the 
rims is not reported, though they are described as ‘squared off (flat or with an inward or outward 
tilt) or pinched and pushed sideways’ (ibid.).  
A5.1.4 Buka 
On Buka, Specht (1969: 218, 230) thought that the Buka Style pottery from his excavations 
differed so markedly from the Sohano Style—in terms of rim and vessel forms as well as 
decoration—that there was no firm evidence for the evolution of the latter from the former. While 
the small size of his Buka Style sample—comprising only 18 rims—precluded Specht from fully 
characterising the style, a number of Lapita-like stylistic features were evident, including red slip, 
dentate stamping (on two sherds), angled or carinated contours, flat bases, flanged lips, and lip 
notching (1969: 193-5). An open bowl, almost always with lip modification 5 (a diamond-shaped, 
APPENDIX 5—POTTERY STYLE AT THE TRANSITION 7 
impressed notch) is the most common vessel form of the Buka Style. Less common forms include 
near vertical-sided vessels and two types of restricted vessels: one with a sometimes strongly 
convex upper body (a defining form of the Sohano Style) and the other with a restricted neck and 
‘flaring’ (presumably outcurving) rim. Buka Style decoration, most frequently occurring on body 
sherds, consists exclusively of rectilinear incision (mainly groups of parallel, oblique (sometimes 
alternating) or vertical lines, with one example of possible crosshatch incision) and applied relief 
motifs (including plain bands and nubbins) (Specht 1969: Plate XI-2). Similar rectilinear incision 
occurs on the small number of ‘Yomining’ style (or Late Lapita) sherds from Nissan (see Spriggs 
1991: Plate 2). 
Specht divided the distinctively mineral tempered ‘Sohano Style’ pottery into three 
Substyles: Sohano Plain Lip, Sohano Incised, and Sohano Incised and Relief (IR). He proposed 
that these substyles were in a chronological sequence—with Plain Lip the earliest and IR the 
latest—showing a gradual and continuous transition (Specht 1969: 195, 197-9). However, there 
was also evidence of both stratigraphic and stylistic overlaps between the substyles, in particular 
of the Incised and IR substyles, and the sequence itself was based on few radiocarbon dates.7 
Indeed, in a personal communication to Wickler (see 2001: 145), Specht later stated that the 
‘basic continuity’ in vessel form and paste between the Sohano Incised and IR substyles was 
such that they ‘should probably be thought of as a single entity’. 
The defining stylistic feature of all the Sohano substyles is a rounded, incurving bowl 
vessel form with rounded or expanded lips (Specht 1969: Figs. XI-3, -4, -7, -9, -10; Plates XI-5, -
6, -8, 11-15). While some sherds are indicative of other vessels, with either vertical or strongly 
inverted rims (the latter with carinated shoulders), vessels with everted or outcurving rims are 
completely absent.  
The Plain Lip Substyle is characterised by a single row of punctations (Motif 3) around 
the rim exterior, though other typical motifs incorporate straight or wavy plain applied relief strips 
(M46-47). Motifs comprising wavy incision, applied nubbins or ‘knobs’, and double rows of 
punctations are less common.  
During the Incised Substyle plain lips gave way to those decorated with punctation. 
Sherds most commonly bear rectilinear incision, including parallel oblique lines, a leaf-like or 
herringbone motif, continuous chevrons, and oblique crosshatch (Plates XI-8, -14). However, a 
wavy incised line (M7) is also typical. Three ‘unique’ sherds have motifs incorporating appliqué: 
                                                                          
7 Specht (1969: 195-6) also noted that all three styles did not occur together in the same site. Sohano Plain Lip was 
present only at the Sohano Lower Hospital site (B.P. 1, a.k.a. DAF); both Sohano Incised and Sohano IR were 
present at the Hangan Village site (B.P. 9) on Buka. 
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one has two parallel transverse applied bands (M20); one combines rows of circular perforations, 
punctations and nubbins (M23); and the other combines an incised chevron with perforations and 
applied nubbins.  
The Sohano IR Substyle is characterised by notched lips and decorative motifs that 
incorporate appliqué, in particular single or double rows of nubbins or short vertical strips or 
bands (M22). Longer, plain applied strips—both vertical and curvilinear—also occur, and are 
sometimes combined with rectilinear incision (M24). Incised ‘pendant’ triangles, pointing 
downwards from the rim of vessels, are diagnostic of the later stages of this substyle. These 
triangles are formed by parallel groups of oblique incised lines (M18) or by single or double 
incised lines that are densely in-filled with rows of punctations (M19) (Specht 1969: Plate XI-12). 
Other incised motifs of this substyle include continuous chevrons—in multiple rows oriented 
horizontally (M10) or single rows oriented vertically (M11)—oblique crosshatch (M13), open 
diamond shapes (M15), and groups of vertical and horizontal lines (M16). Rare, new motifs 
include rows of spaced, circular stamps (M14), and cutouts sometimes teamed with applied strips 
(M25). 
The very small number of diagnostic Buka Style and Sohano Style sherds that Wickler 
(2001: 139-40) recovered from his excavations at Kilu Cave (DJA), Palandraku (DBE), and 
Sohano Island rockshelter (DKC), added little to Specht’s characterisation of the two styles. The 
much greater numbers of Sohano Style sherds recovered from the test pit and surface collection 
at Sohano Wharf (DAF) and the open site of Kura (DJW) on Pororan Island confirmed the 
dominance in this style of incurving vessel forms and body and lip motifs employing punctation 
and incision. They also confirmed the typicality of linear incised motifs such as chevrons and 
zigzags (M8, 11, 12), triangles in-filled with incised diagonals (M18) or punctations (M19), applied 
relief motifs with nubbins or bands (e.g. M22), and wavy incision (M7) (Wickler 2001: 25-6, 141-4, 
145-7). Unfortunately, the disturbed and/or undated contexts at all of these sites prevented any 
further confirmation of the chronology of the Sohano substyles.8 
The so-called ‘Late Lapita’ ceramic assemblage that Wickler analysed from the Sohano 
Wharf site (DAF), on the central reef and inner reef/beach areas—that I suggested in Appendix 4 
was beset by problems of definition and could possibly represent a Watom-like ‘ceramic 
transition’—is as stylistically distinct from the earlier Lapita ceramics of the outer reef as it is 
apparently compositionally distinct. It was presumably the stylistic distinctiveness of these 
                                                                          
8 A single date on charcoal of around 1400 BP (Beta-25825) from the base of the open Kura site (DJW) on Pororan 
Island, which is associated with predominantly Sohano IR style pottery (Wickler 2001: 55, 144), can probably not be 
considered secure given the extensive crab burrowing disturbance that is present throughout the deposit. 
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ceramics that led Wickler to opt for the more neutral classification of ‘Late Lapita’ rather than 
Buka Style, even though he estimated their age to squarely overlap with both the Buka and 
Sohano styles in his constructed cultural sequence (and which also fit what I have defined in 
Chapter 2 as the pivotal ‘transition’ period). Wickler tackled this dilemma of difference in two 
ways: it could not be and it could be. On the one hand, he proposed that whereas previously 
much of the ‘non-stamped decoration’ at his reef sites might have been described as ‘non-Lapita’ 
or ‘atypical’ Lapita, ‘recent data from the Bismarcks and elsewhere [in particular, he cites Watom 
and Kreslo] has expanded the range of Lapita decoration to the point where this material is no 
longer unusual’. On the other, he suggested that the evident ‘distinctiveness’ of his reef 
assemblages (i.e. beyond ‘general similarities’ with other ‘Lapita’ assemblages) ‘may prove to be 
characteristic of Lapita in the northern Solomons region’ (Wickler 2001: 122). So, while Wickler 
was clearly on to something, he unfortunately lacked the chronological resolution to pursue 
associations further. The potential contribution of distinctive composition to these assessments 
was not considered. 
Looking at the DAF ‘Late Lapita’ assemblage, it is clear that pottery decorated with ‘free’ 
or unbounded incision and commonly combined with applied relief and lip notching/impressing—
which appear to represent elements of a compositionally distinct set (see Appendix 4)—was 
concentrated on the central reef and to a lesser extent the inner reef/beach portions of the site.9 
On the central reef in particular, these techniques are strongly associated with large, restricted 
neck, globular jars with everted to horizontal rims (Vessel Form 9). The narrow-necked Form 9A 
jar commonly has notched/impressed lips (which are either flat, rounded or pointed in form) and 
incision and relief strips on the wider lipped forms. The bodies of these jars are decorated with a 
variety of incised motifs—in particular crosshatching and groups of oblique lines on the 
shoulder—that are often located between relief strips or bands of various lengths. The wider-
necked Form 9B jar, with mainly pointed and gradually everted lips, is mainly plain (or with lip 
notching only), though similar incision and applied relief are sometimes present on the lower neck 
and shoulder region. In around 82 per cent of cases, the relief strips bear a series of impressions 
made with a fingernail or other object giving a notched appearance. Notched applied bands are 
most often found on the curved shoulders of Form 9 jars, extending vertically from the angle of 
the neck. Wickler (2001: 119-20) considered them to be very similar to notched applied bands 
from Maravot (SAD) on Watom, as were the two shoulders and one body sherd with multiple 
                                                                          
9 Because of the likely overlap of occupational debris on the DAF reef site, it is not possible to make strict 
assumptions about the age or continuity of various vessel forms and associated decorative techniques/motifs based 
solely on their collection area. Rather, we need to look for broader patterning while bearing in mind the indications of 
compositionally distinct stylistic groupings (see Appendix 4). 
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horizontal rows of single or paired fingernail impressions.10 Lip notching includes wide, shallow, 
scalloped or wavy impressions (particularly on Form 9B), and wide, deep, finger-impressed 
notches. Vessel Form 2C, a mostly plain, shallow, thick-walled bowl with either a rounded or flat 
base and occasionally notched lips, was also concentrated on the central reef. Two examples of 
this bowl have interior decoration: one with a vertical, notched applied band and the other with a 
plain applied band and unbounded incision. One example of an unusual, highly inverted jar (Form 
5) vessel form found on the central reef has unbounded, oblique linear incision with a vertical, 
notched applied relief band. A possibly matching lid fragment has similar incised decoration and a 
plain applied band. Generally small, thin-walled open bowls with vertical to slightly everted rims 
(Form 1A) were common on both the central reef and inner reef/beach.11  
Wickler recognised four categories of unbounded incised designs at DAF.12 ‘Simple 
rectilinear’ designs are most common, consisting of isolated or grouped horizontal, vertical or 
diagonal lines. These are often associated with applied strips. Designs formed by ‘chevrons and 
intersecting incision’ are also common, with crosshatched diagonals the predominant type. The 
most common chevron design consists of rows of tightly spaced chevrons forming a herringbone 
pattern. Small numbers of ‘opposed chevrons’, single-spaced chevrons, and connected chevrons 
forming a zigzag pattern also occur. ‘Deeply incised slash incision’—forming similar designs to 
regular incision but also including a ‘leaf’ motif—and miscellaneous ‘curvilinear incision’ are both 
minor categories.  
In contrast, nearly all of the small number of dentate-stamped sherds and all of the 
sherds with bounded incision that were recovered from DAF came from the outer reef, which was 
considered to date to between 2800–2500 BP. These techniques, rarely occurring together on the 
same vessel, are most often found on shallow bowls and dishes (e.g. Forms 2, 2A, 2B)—some of 
which have flat bases and lips decorated with perforations, carved triangles, and rows of 
nubbins—and are also common on generally small, thin-walled, open bowls with vertical to 
slightly everted rims (Form 1A). The outer reef also had the highest percentage of ‘double’ or 
flanged rim vessels (Form 2A) and carinated bowls (Forms 3 and 6). Single rows of vertical 
fingernail impressions are sometimes found on carinations. Restricted, incurving or ‘inverted’ 
bowls (Form 4) are commonly associated with bounded incision and vertical relief strips 
                                                                          
10 Wickler does not state which vessel forms the fingernail impressed sherds were associated with or which collection 
areas they were recovered from. 
11 The presence of shallow, everted bowls with double rims (Form 2A) or angled lips (Form 2B) on the central reef 
and inner reef/beach, both of which are strongly associated with dentate-stamping, is probably a result of mixing. 
12 Wickler did not give motif designations to non-dentate decoration, though sherds with similar types of designs were 
grouped together. 
APPENDIX 5—POTTERY STYLE AT THE TRANSITION 11 
extending downwards from the outer lip. Several strongly incurved body sherds with dentate-
stamping and nubbins or incision may also be Form 4 vessels (Wickler 2001: 78-92, 108, 113, 
118-20, 121-2; Figs. 4.7a, 4.8b, 5.1; Tables 5.2, A.6-7, A.11). 
In conclusion, I propose that the stylistic evidence from the Buka and Sohano Islands 
clearly indicates the presence of three distinct sets of pottery relevant to the ‘transition’. In 
chronological order they are: ‘Buka Style’ (the firmly ‘Lapita’ component that corresponds to most 
of Specht’s original finds13 and Wickler’s outer reef assemblage at DAF); an early ‘transitional’ 
assemblage (most clearly manifested in the DAF central reef assemblage); and the ‘Sohano 
Style’ (the later ‘transitional’ style). Each of these sets of pottery also appears to be 
compositionally distinct. In my opinion, there is no firm evidence of temporal overlap between the 
two ends of this sequence (i.e. the Buka and Sohano styles). It is also impossible to state with 
any certainty whether or not there was significant (or any) overlap between the ‘transitional’ 
assemblage and either the Buka or Sohano styles, although given the overlaps in motifs it is 
possible between the ‘transitional’ and Sohano styles (see below). I also believe that the largely 
discontinuous nature of the ‘transitional’ assemblage indicates that it was not still ‘Lapita’ per se—
it had already transformed into something quite different, that encoded or signified a different 
cultural identity and/or set of associations.  
If there was indeed some form of intermediate ‘transitional’ phase in this case, it clearly 
affects perceptions of continuity and discontinuity between Lapita and ‘post-Lapita’. Foremost, it 
is even clearer why Specht saw such discontinuity between his ‘Buka’ and ‘Sohano’ styles. And 
while Wickler saw a fundamental continuity between the two, surprisingly, he did not use the 
potentially ‘transitional’ DAF central reef material to argue his case. Instead, in his own sequence 
he placed the central reef assemblage firmly—although it was somewhat unruly—under the 
banner of Lapita, following it with the fairly ill-defined Buka Style, which then led into the Sohano 
Style. Arguing for the continuity between the Lapita, Buka and Sohano styles he states: ‘The 
limited amount of decoration on early Sohano pottery is also typical of Buka style pottery’ (Wickler 
2001: 144). Furthermore, the primary diagnostic features of the Sohano style—incurving bowls 
and the punctation technique—are present amongst the ‘late Lapita assemblage at DAF’ (though 
punctation was restricted to only ‘a few’ sherds), and therefore ‘there are precedents for Sohano 
style pottery within the much broader range of Lapita vessels and decoration’ (ibid. 168). Wickler 
thought the early Sohano ceramics were therefore best explained in terms of ‘a continuation of 
the process of simplification evident in Late Lapita phase Buka style pottery’ [emphasis added], 
                                                                          
13 The DAF evidence suggests that Specht’s small ‘Buka’ style assemblage possibly contains both earlier Lapita (i.e. 
dentate-stamping, carinations etc) and later ‘transitional’ elements (e.g. crosshatch incision). 
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with the number of vessel forms significantly reduced (to simple bowls and jars) and decoration 
less frequent with fewer techniques and simpler motifs (ibid. 52, 168, 243, 250). But it is also 
clear that the simplicity apparently evident in the Buka Style is more a product of the small 
number of sherds currently assigned to it and its poor characterisation—a situation that has not 
improved since Specht’s (1969: 195) original call for caution. As it stands, the Buka Style is still 
somewhat of a chimera and comparisons with it are problematic. However, its place is more 
properly with earlier Lapita ceramics, although it also appears to contain a mix of probably later 
styles. 
The DAF central reef assemblage that I identify as ‘transitional’ stands out markedly from 
the outer reef ‘Lapita’ ceramics due to the predominance of large, everted, globular jars, 
characteristically bearing unbound rectilinear incision and notched applied bands. Some elements 
of continuity between the two assemblages are evident but may not be particularly meaningful in 
a cultural or interactional sense. For example, two relatively subordinate vessel forms are 
shared—a small open bowl or cup and an incurving or inverted pot—as are some decorative 
techniques, although they are used in very different ways, such as incision (bounded versus 
unbounded) and applied relief (mainly nubbins and plain bands versus notched applied bands). 
Potentially more meaningful stylistic similarities or continuities are seen between the DAF 
‘transitional’ and later Sohano-style ceramics. In particular, these wares share rectilinear incised 
motifs (such as chevrons, zigzags, herringbone, and oblique crosshatching) and the incurving 
vessel form. The use of applied relief in the Sohano style was a further transformation. 
A5.1.5 New Georgia 
Amongst the intertidal reef assemblages of Roviana Lagoon, Felgate (2001, 2003) noted distinct 
stylistic differences that fell quite readily into three main styles: the clearly Lapita-derived 
‘Honiavasa’ style and the post-Lapita (possibly ‘transitional’) ‘Miho’ and Gharanga/Kopo styles. 
Nevertheless, Felgate (2001: 56-7, 2003: 452) saw evidence of heritable continuity throughout 
the occupation sequence—e.g. in decorated sherds that were intermediate between the styles, in 
the continued presence of the plano-convex adze form, and in settlement location—and 
suggested that the apparent distinctions between styles were more likely to be the result of the 
patchiness of the temporal record (or ‘historical discontinuities’) rather than cultural replacement 
or a lack of continuity. 
The Honiavasa assemblage is characterised by a high frequency of carinated vessel 
forms, rare examples of dentate-stamping, bounded incision, and the presence of compound 
flange rims (nearly all with exotic quartz-calcite temper). A number of everted rims have a 
characteristic band of opposed fingernail pinch around the outer lip, a motif that is found almost 
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exclusively at the site. Only two ‘wave-deformed’ (i.e. wavy or scalloped) rims are present, which 
are thought to be similar to those from Lasigi (Golson 1992) and Lossu (White & Downie 1980). 
Small rounded applied nubbins or fingernail impressions occur around the necks of some 
vessels, and vertical plain or notched applied bands are also present. Fingernail and other 
impressions are sometimes present along the angle of the carination, although this also occurs 
on some carinated sherds from Zangana (Felgate 2001: 49, 2003: 330, 371-2, Figs. 7-9, 83). 
In contrast, vessel forms of the possibly ‘transitional’ Miho and Gharanga/Kopo styles are 
predominantly round-bottomed, shouldered forms with slightly restricted necks and everted or 
outcurving rims. Rare, round-based open bowls are also present (Felgate 2001: 53, 56). 
The classic expression of Miho style combines a ‘wave-deformed’ (or scalloped) lip with 
unbounded incision on the rim and shoulder (often with ‘idiosyncratic’ applied relief), and a band 
of opposed fingernail pinch around the neck. Though Miho style includes a range of vessel forms, 
this type of decoration usually occurs on pots with outcurving rims, restricted necks and generally 
flat or flat-rounded lips (Form 6c). Incised motifs include zigzag, stacked chevrons, alternating 
oblique parallel incision (sometimes infilling triangles), crosshatch, and wavy lines. Wave-
deformed and impressed/notched lips are common. A minority of Miho-style vessels, most 
commonly in the Paniavile assemblage, have more elaborate applied relief design, which Felgate 
thought was somewhat reminiscent of designs at Lossu (Felgate 2001: 53, 2003: 170, 373, 389, 
392, Figs. 10-14).  
Reeve (1989: 49-50, Fig. 4c) described Paniavile’s applied relief as including ‘worm-like 
ribbons of clay’ (these curvilinear bands are incised with perpendicular lines on an illustrated 
sherd), possibly ‘embossed stylised human and animal faces’, and elaborate lugs. Paniavile 
vessels are most commonly decorated with panels of linear and/or curvilinear incision, which are 
sometimes interspersed with applied relief and occasionally bordered by rows of stick 
impression/punctation. Vessel forms include everted rim pots, types of flat-bottomed dishes, 
shallow bowls, shouldered jars, and both globular and sub-globular pots. 
The less common Gharanga/Kopo style is characterised by generally flat-lipped vessels 
decorated around the rim, neck or shoulder by a band of punctation, which is often teamed with 
multiple rows (in stacks of 2-4) of vertical, fingernail pinch on the upper body. ‘Gharanga’ type 
vessels, some of which are very thin-walled, have shorter, more everted rims, while ‘Kopo’ type 
vessels have slightly taller, less everted rims (some near vertical) rims and lack fingernail pinch 
(Felgate 2001: 53, 2003: 374, 384-5, 389, 393).  
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A5.1.6 Tikopia 
On Tikopia, the overall style of the ‘Lapitoid’ (or Late Lapita) pottery of the Kiki phase markedly 
contrasts with that of the later Sinapupu phase pottery. But as well as obvious stylistic 
discontinuities, there is also some evidence of stylistic continuity across the ‘transition’, although 
the full extent of both may be masked by the small size of the Sinapupu assemblage (totalling 
only 152 sherds of which 9 were rims). 
The Kiki and Sinapupu phases share a jar vessel form, with a restricted neck, globular 
body and everted or outcurving rim. However, while the lip form of the Kiki outcurving, globular 
jars is mostly flat or rounded, the similarly shaped Sinapupu jars have mostly pointed lip forms 
and are also generally thicker-walled and burnished. The less dominant Kiki vessel forms, 
including a plain open bowl, a globular vessel with ‘upturned’ or more vertical rim, and carinated 
or collared vessel forms (the latter associated with dentate-stamping),14 are absent from the 
Sinapupu phase (Kirch & Yen 1982: 193-7). 
In terms of decoration, Kirch and Yen (1982: 192) noted significant differences in both its 
type and frequency on vessels across the phases, with a 15 per cent increase in the number of 
decorated sherds (mostly bearing incised or applied designs) in the Sinapupu phase. This was 
seen as further evidence of the replacement of a local, ‘utilitarian’ ware by an ‘exotic item of 
material culture’. The lip modification commonly found on the otherwise plain Kiki jars—consisting 
mostly of spaced, parallel notches or cuts perpendicular to the lip, with one example of a ‘crenate’ 
or pinched form—is absent from Sinapupu jars.  
While both incision and appliqué decorative techniques are shared by the Kiki and 
Sinapupu phases their use is markedly transformed in the latter. Only a small number of Kiki 
sherds have incised and/or applied decoration. They include sherds with: parallel linear incision; 
two parallel ‘raised transverse [i.e. horizontal] bands’ with a single, parallel, incised line between 
them; a notched, horizontal ‘thickened band’ below the rim; and ‘stubs of two applied loops’ 
possibly for suspension (Kirch & Yen 1982: 197, 199, Fig. 81). Kirch and Yen were curiously 
reluctant to use the term ‘applied’ in relation to these ‘bands’—although they would appear to be 
so—and were perhaps bolstering the separation between Kiki phase ceramics and what they 
considered to be the imported, Mangaasi-style ‘incised and applied relief’ wares of the Sinapupu 
phase. With no such leanings himself, Bedford (2006: 182-3) was quite willing to call a spade a 
spade in his own critique of the material. However, most Sinapupu phase jars are decorated with 
a variety of different forms of incision and applied relief, the techniques more often being paired. 
                                                                          
14 Only five dentate-stamped sherds bearing ‘classic’ Lapita designs were recovered (Kirch & Yen 1982: 197). 
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Incised designs include ‘triangular zones filled in with [roughly parallel] lines’ (or part in-filled 
zigzag), ‘parallel [infilled] bands forming angular patterns’, and radiating lines. Applied decoration 
includes discontinuous nubbins and plain and ‘punctate’ (presumably notched) bands of either 
straight or curvilinear form. One Sinapupu sherd combines incision with a possible red ochre-
based paint. Another sherd with carved, ‘lozenge-shaped’ paddle-impression is considered to be 
identical to Fijian Navatu phase sherds, and may have represented a separate ceramic ware 
(Kirch & Yen 1982: 200, 202, 206, Fig. 83; Kirch 1982: Fig. 2). 
A5.1.7 Vanuatu 
In Vanuatu, the pivotal transitions in ceramic style that have been identified at the Mangaasi site 
on Efate (i.e. from ‘Late Erueti’ to ‘Early Mangaasi’ styles) and the Ifo and Ponamla sites on 
Erromango (i.e. from clearly Lapita-derived wares to ‘Early’ and ‘Late Ifo’ styles) dating to 
between 2350–1900 cal BP, both exhibit dramatic changes in vessel forms and decoration. 
Linking both transitions was the ultimate emergence of incurving globular vessels as the 
predominant form. 
At the Mangaasi site, the emerging dominance of incurving vessels was first evident in 
the Late Erueti horizons after about 2500 BP, when globular pots with restricted necks and 
outcurving or horizontal rims (Forms 2i and 2ii) became much less frequent, and carinated 
vessels (Form 5ii) also appeared to become increasingly globular. This trend reached its peak, 
however, in the Early Mangaasi phase, during which time a symmetrically incurving globular pot 
(Form 3i) became ‘completely dominant’ together with lesser numbers of an incurving form with 
an externally thickened rim (3ii) (Bedford 2006: 162). A small number of detached handles 
recovered from the Mangaasi horizons appear to be have been fitted to the rim of Form 3i 
vessels. These handles are of a different form to the Early Erueti ‘loop handles’, and include a 
notched horizontal ‘ear’ and a conical-shaped knob (Bedford 2006: 117, 119, Fig. 6.8). According 
to Bedford (2006: 167), globular vessel forms with outcurving and sharply everted rims (Forms 2i 
and 2iii—without handles) underwent a resurgence several hundred years later in the ‘Late 
Mangaasi’ phase. However, these vessels were not as well represented in the assemblages he 
analysed compared to those of Garanger, and the dating of the Late Mangaasi is still somewhat 
uncertain (see Chapter 2).  
Like Early Erueti, the decoration of Late Erueti vessels was carried out almost exclusively 
with linear incision, although it is generally broader and deeper and there are rare examples of 
curvilinear incision. There is a slightly lower frequency of lip notching on Late Erueti vessels 
compared to the Early Erueti. Late Erueti incised motifs comprise a wide variety of both linear and 
complex geometric designs. On Late Erueti incurving vessels (3i and 3ii), examples of designs 
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are found that involved the infilling of spaced, vertical, parallel incision with either single 
orientation or alternating oblique parallel incision (e.g. Ef-Motifs 3 and 5, the latter with the look of 
a ‘half’ herringbone; and Ef-M1, essentially a continuous, slightly overlapping herringbone 
pattern), or parallel chevrons (Ef-M11) (Bedford 2006: 124, Figs. 6.11, 8.9). One softly carinated 
vessel (5ii) has a complex design made up of a series of individual linear incised motifs, including 
a diamond pattern (with double, parallel lines), crosshatch, and both half and full herringbone 
patterns (Ef-M19). One Late Erueti globular pot with a direct or near vertical rim (4i) has a 
complex geometric pattern based on vertical linear incision that is infilled with alternating, parallel, 
oblique lines (forming zigzag and herringbone type patterns) and has a central panel of infilled 
squares (two with concentric squares) (Ef-M20), while another has a design based on a square 
grid that is partially infilled with oblique parallel incision (Ef-M24) (ibid. 118, Figs. 6.5, 8.8). 
While the Early Mangaasi style is also predominantly incised (including linear, geometric 
and gash forms), lip decoration disappears, a variety of new techniques and motifs are introduced 
and appear to increase in complexity over time, and punctation and more rare applied relief 
decoration appear for the first time on the body of vessels. Distinctive motifs include horizontal, 
parallel rows of punctation around the rims of incurving vessels, some with either a single vertical 
row or thicker column of punctation (Ef-M44, 48, 49) or a series of alternating oblique, parallel 
incisions (forming a kind of zigzag, Ef-M45-7) extending below. Short vertical or oblique incised 
gashes are used in a similar way to punctations around the rim of vessels (e.g. Ef-M56) or to infill 
large areas of the body in combination with parallel linear incision (e.g. Ef-M14, 50, 51, 52). 
Incised motifs include simple alternating oblique parallel lines creating large ‘V’ or zigzag patterns 
(Ef-M31), chevrons and herringbone (see Garanger 1972: Figs. 119-22, 124), as well as more 
complex patterns based on grids partially infilled with crosshatch or oblique parallel incision (Ef-
M65-6, 70). Applied relief consists of nubbins and plain and pinched applied bands (see also, 
Garanger 1972: Fig. 128, 131-3). Nubbins occur either singly or as pairs (some ‘braided’) in 
horizontal rows around the rim, in combination with alternating, oblique parallel incision (e.g. Ef-
M59) or incised triangles infilled with oblique parallel incision (Ef-M58). A triangular motif (Ef-M62) 
formed by plain applied bands pendant from the lip of incurving vessels (3i) is also distinctive of 
the Early Mangaasi. This large triangle is infilled with rows of further pendant triangles that are in 
turn infilled with parallel incision, and a band of punctation is present within the base (i.e. along 
the lip edge) and the apex of the triangle (see also, Garanger 1972: Fig. 139). Continuous 
notched applied relief bands are thought to have only appeared during the Late Mangaasi, where 
they became the modal attribute in combination with a range of complex linear and geometric 
incised and punctate motifs (Bedford 2006: 120-32; 163-7, Figs. 6.14-6.20, 8.10-11). 
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  On Erromango, like the Early Mangaasi style of Efate, the predominantly mineral-
tempered pots of the Late Ifo style of Layers 1 and 2 (Trenches B, C and D) of the Ifo site are 
overwhelmingly incurving globular vessels (Forms 3i and 3ii). However, a small number of sherds 
recovered from these layers are from globular pots with restricted necks and either outcurving 
rims (form 2i) or direct (vertical) rims (form 4i), some of which are calcareous-tempered.15 
In contrast to Mangaasi, however, the vast majority of decorated Late Ifo vessels 
(including both incurving and outcurving forms) bear dense motifs produced using fingernail 
decorative techniques. This form of decoration is clearly associated with Layer 1 and feldspathic-
pyroxenic temper, although a few fingernail decorated sherds from Layers 2 and 3 are calcareous 
tempered. The most common fingernail motifs consist of horizontal (E-M1) or oblique (E-M4) 
parallel rows of vertical fingernail pinch, and tightly packed vertical rows of fingernail pinch 
forming a low (E-M8) or pronounced (E-M37) central ridge. A small number of sherds are 
decorated with parallel linear incision and one sherd has multiple punctations. Decoration of the 
lip is rare but includes a few examples of lip notching, or fingernail pinch or impression. Other 
distinctive Late Ifo motifs include an incised pendant (from the lip) triangle infilled with crosshatch 
incision (E-M42) and alternating horizontal rows of vertical fingernail impression and vertical 
parallel incision (E-M40). 
The generally ‘homogeneous’ Early Ifo phase at the Ponamla site is characterised by 
mineral tempered, almost exclusively outcurving vessels (2i), most of which are decorated with a 
range of similar dense fingernail-pinched or -impressed motifs (in particular E-M1, 4, and 8) to the 
Late Ifo vessels (Bedford 2006: 90, 94, 158, Figs. 5.3-5.7). Much smaller numbers of sherds have 
motifs based on incision (including herringbone and continuous chevrons [e.g. E-M28, 29], zigzag 
[E-M30], crosshatch, and parallel linear) and/or a fill of punctation (sometimes also combined with 
fingernail impression, e.g. E-M32, 33). A possible anthropomorphic figure produced with 
curvilinear incision (E-M31) is similar to one on a Mangaasi-style sherd (Ef-M77) (see, Bedford 
2006: 94, 129, Figs. 5.8-5.9, 6.20).  
In the lower layers (3 and 4) of the Ifo site, the vessel forms of the compositionally distinct 
(predominantly calcareous-tempered) Lapita assemblage were difficult to ascertain given the very 
small number of rims recovered (n=6), but include plain, restricted neck, globular pots with 
outcurving or wide horizontal rims (forms 2i and 2ii), and one example of a plain globular pot with 
a direct/vertical rim (form 4i). The only vessel form associated with calcareous temper in the lower 
                                                                          
15 A single calcareous tempered sherd with dentate-stamping was also recovered from the upper layers (Bedford 
2006: Table 5.8, Fig. 5.17g), which could possibly indicate that these calcareous sherds are displaced from the lower 
levels of the site. 
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layers at Ponamla is a globular vessel with restricted neck and everted rim (form 2iii). With the 
exception of two calcareous sherds with fingernail pinch, the remaining 12 decorated sherds from 
these layers in Trenches B, C and D are dentate-stamped (n=10) and linear (bounded) incised 
(ibid. 86, 97-102, Figs. 5.11-5.17, 8.3-8.4, Table 5.7). 
Bedford (2006: 103, 132) acknowledges that the changes to the types and frequencies of 
motifs, decorative techniques, and vessel forms in both the Early Mangaasi and Ifo phases were 
dramatic—or what some might call discontinuous. Nevertheless, he perceives them as having 
occurred at somewhat different times on each island and as indicative of ‘changing social 
dynamics’ that increasingly forged the development of local identity, within a framework of 
continuous, local cultural evolution. Bedford cites clear evidence of the continuity of some 
motifs/motif elements across the Erueti–Mangaasi and Early–Late Ifo ceramic sequences. In 
particular, eight of the fifteen motifs (all with fingernail decoration) associated with the Late Ifo 
phase (at Ifo) were shared by the Early Ifo phase (at Ponamla) (ibid. 103, 158). Furthermore, 
several Erueti and Early Ifo style incised motifs also have ‘clear generic connections’ or a ‘close 
affinity’ to incised Lapita motifs. While some motifs remained largely unchanged over time, some 
were combined into more complex designs with already established motifs, and yet others were 
completely transformed (ibid. 128, 131, 162, 165). 
However, it is possible that some degree of this apparent long-term stylistic continuity 
and lack of synchronism in the changes in Efate’ and Erromango’s ceramics is an artefact of the 
dating of these assemblages in the absence of an appropriate ∆R value. As I have argued in 
Chapter 2, the new Solomon-Coral Seas ∆R value in fact gives good indications of temporal 
overlap, not only between Early and Late Ifo—which would go some way to explaining the 
considerable elements of continuity between them—but also between these phases and the Early 
Mangaasi phase on Efate, which in turn overlaps with some dates for Late Erueti. Indeed, the 
assemblages of these islands could be more stylistically and chronologically in tune than Bedford 
(2006) now suggests (see discussion in Chapter 2).16 A number of similar ceramic traits occur in 
tandem with other distinctively local stylistic traits on Efate and Erromango, which could suggest 
that these populations were in at least limited contact between around 2350–2150 cal BP. That is, 
Erromango may not have been following such a ‘largely independent’ (Bedford 2006: 169) 
cultural ‘trajectory’ after all. Foremost, the ceramics of both islands undergo a similar transition in 
vessel form, from predominantly outcurving jar forms (i.e. in the Late Erueti and Early Ifo phases) 
to incurving bowl forms (i.e. Early Mangaasi and Early/Late Ifo). In terms of decoration, the 
                                                                          
16 Like Spriggs and Wickler (1989) before him, Bedford (1999) originally saw the Erromango ceramics as having 
clear parallels with Mangaasi style ceramics. 
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herringbone, chevron, zigzag, and crosshatch-incised motifs present in the Late Erueti are also 
present in the Early Mangaasi and Early Ifo assemblages. Furthermore, punctation is used as a 
decorative infill on both Early Ifo and Mangaasi-style sherds, and both phases contain a sherd 
with an unusual, curvilinear-incised, anthropomorphic figure. 
A5.1.8 New Caledonia 
In New Caledonia, the transition between the Koné and Naïa-Oundjo periods at around 2000 BP 
was marked by the significant stylistic divergence of pottery styles between the northern and 
southern regions. 
In the north, Sand et al. (2002, 2005) perceive a distinct discontinuity between the Lapita-
derived Podtanéan style pottery, which disappeared at the end of the Koné period, and the 
Balabio style pottery of the early Oundjo period. Rather, they view Balabio pottery as closely 
related to pottery from Pindaï (WPN038)—now considered to comprise a tradition in itself (Sand 
et al. 2005)—which they consider to be its precursor. However, as I showed in Chapter 2, within 
the limits of their resolution, radiocarbon determinations from the Podtanéan (WKO014) and 
Pindaï (WPN038) sites indicate that Pindaï and Balabio styles were very closely associated in 
time, which could suggest that they were both part of the cultural transformations that occurred 
around the end of the first millennium BC. 
Podtanéan ware is characterised by mostly simple, rounded-base vessel forms with 
extended outcurving or everted rims with flat lips, either with a low-angle carination or rounded 
shoulder (Sand 1999a: 146-7, Figs. 5-6; Sand et al. 2005). These thin-walled pots are marked by 
narrow, carved paddle-impressions, which increased in size over time as the pots themselves 
became thicker and their rims took on a more rounded form.  
In contrast, both Pindaï and Balabio ceramics are predominantly ovoid globular pots with 
incurving rims (some with short thickened lips) and carry a new suite of decorative motifs. Pindaï 
vessels are decorated with wavy-incision, appliqué, shell-impression and cord-marking, generally 
confined to the zone below the rim (Sand 1996a: 108, 142, Figs. 152-3, 191, 1999a: 148, 2000: 
30; Sand et al. 2005). While the Balabio ceramic tradition was not fully characterised by Galipaud 
(1988), more recent evidence has provided a better understanding of the decorative style of the 
vessels. Decoration appears to have been scarce and also restricted to the zone below the rim. 
Incision and impression occur during the earlier stages with the occasional later occurrence of 
applied relief, which include flattened bands forming a wavy pattern, rows of small nubbins, and 
handles (Sand 1996b: 52; Sand et al. 2002: 184-5, Fig. 5, 2005).  
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A stylistic discontinuity across the Koné–Naia-Oundjo transition is clearly illustrated in 
Green and Mitchell’s (1983: 47-50, Fig. 5) re-analysis of the ceramics from the Podtanéan site 
(WKO014). Late Podtanéan style ceramics in Unit 42–48 (ins), which Sand et al. (2002) redated 
to around 2150–2000 cal BP (1σ) (see Chapter 2), are mostly decorated with carved ribbed 
paddle impression, though a small number of sherds with incision or appliqué are also present. A 
single sherd with ‘cross-relief’ or crosshatch paddle impression similar to Fijian Navatu ceramics 
was recovered from Unit 36–42 above this date. Balabio style ceramics of the early Oundjo 
period, dating from 2180–2000 cal BP (0.756, 2σ) in Unit 30–36, are decorated predominantly 
with incised lines below the rim, as well as appliqué and gouges (and later by punctation and 
incised gashes). 
In the south of the Grande Terre, the assessment of continuity or discontinuity in pottery 
style over the Koné–Naia transition is hampered by the fact that the typologically distinct pottery 
of the Puen tradition is still relatively poorly characterised and dated.  
Puen ware appears to have been similar in its overall form to Pindaï and Balabio 
ceramics, consisting of mainly ovoid, globular pots, either with short, everted, rounded and 
thickened rims or incurving rims. Various forms of small open bowls or shallow dishes with 
straight rims were also part of this tradition. Like Pindaï and Balabio ceramics, decoration is 
principally located in the zone immediately below the rim. Puen decoration is characterised by 
incised chevrons and half-chevrons (e.g. stacked vertically or horizontally in continuous rows to 
form herringbone or zigzag patterns) and triangles (including opposed and pendant forms, the 
latter infilled with oblique parallel lines), although appliqué is also a regular feature (Sand 1996a: 
140-1, Figs. 188-9, 1999a: 148, Fig. 7; Galipaud 1997: Fig. 5; Sand et al. 1998: 18). Other minor 
forms of decoration are present on simple, often inverted rims, in particular applied, impressed or 
incised decoration under the rim (Sand 1994: 52-3, 1996b: 51). 
Sand sees a clear stylistic discontinuity between Podtanéan and Puen pottery. However, 
unlike the stylistic discontinuity of the north, Sand (1996b: 51, 1999a: 148) has proposed that the 
Puen tradition started its development much earlier, sometime before around 2800–2700 BP, 
although the incised chevron patterns that came to characterise Puen style only became 
dominant in the second half or late part of the first millennium BC. In contrast, Galipaud (1988, 
1997: 102-3) viewed pottery with incised and chevron decoration as rightly belonging to the end 
stages of the Podtanéan tradition, appearing at the end of the first millennium BC (and Koné 
period). Sand (ibid.) bases the early development of the Puen tradition on the presence of small 
numbers of ‘non-Lapita incised decoration’ in the bottom layers of the St Maurice-Vatcha 
(KVO003, on the Isle of Pines) and Naïa (WPT055, layer I) sites. However, as described in 
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Appendix 1, the layers at the Naïa site (WPT055) that clearly belong to the main period of 
occupation (i.e. layers II and II+), and which contain by far the highest densities of both paddle-
impressed and ‘Puen’ style pottery, most probably date from around 2150–1890 cal BP (0.972, 
1σ). These ceramics are decorated with herringbone, chevron, zigzag, wavy comb, and parallel 
vertical and oblique linear incision, punctation, shell impression, and rows of impressed circles 
and continuous nubbins (Green & Mitchell 1983: 44-6, 50, Table 7, Fig. 3). In fact, 94 percent of 
the relatively small number of sherds (n=93) recovered from the lower ‘oven fill’ of Layer I are 
ribbed paddle-impressed, with only five sherds bearing incision (including parallel linear incision 
and short incisions) and one sherd with shell impression. It seems quite possible, therefore, that 
the very small number of non-paddle-impressed sherds from layer I could have been introduced 
from the overlying layer II+, in which disruptive activities such as the digging of postholes were in 
evidence (ibid.). Sand (1999a: 146) has also stated that ‘the very few post-Lapita remains’ in the 
St Maurice-Vatcha site ‘do not allow definition of the evolution of the ceramic chronology’. 
Consequently, it would appear that at present Galipaud’s original claim has the strongest 
supporting evidence, and that the proliferation of incised and chevron decoration may be linked to 
phenomena at the transition from the Koné to Naïa periods around 2000 BP, although further 
intensive investigation and dating are still required. 
The radiocarbon determinations from Naïa (WPT055) and Ongoué (WPT148) 
demonstrate that Puen-style pottery (with chevron-incision etc.) and the later Plum pottery—
appearing at Ongoué from around 1950–1630 cal BP (2σ)—were relatively closely associated in 
time (see Chapter 2, Appendix 1). Indeed, Sand et al. have proposed that there was a ‘rapid 
evolution’ of Puen into Plum, with the everted rims and incised and chevron decoration of both 
traditions constituting clear elements of stylistic and cultural continuity (Sand & Ouétcho 1993: 
126-7; Sand 1996a: 148, Fig. 198, 1996b: 52-3, 1999a: 153; Sand et al. 1998: 19-20, 2005). 
However, Galipaud (1997: 103) maintains that the pottery of the early Naïa period (i.e. Plum) ‘is 
typologically very different’ to that of the Koné period (in which he includes incised and chevron 
decorated ware), differing ‘in its shape, its dimensions, its method of manufacture (large coils) 
and … in its clay composition’.  
The better-known, later Plum tradition is characterised by thicker-walled, round-based, 
globular pots—ranging from spherical to bullet-shaped—with characteristic handles placed in a 
horizontal position under the rim. The rims range from slightly everted with a rounded lip, to 
straight or inverted/incurving. While ‘loop’ style handles are common, other forms amongst Plum 
assemblages include ‘ear’ and button types, sometimes bearing incised decoration. The number 
of incised motifs on Plum ware increased, with triangle and geometric shapes occurring, and 
22   APPENDIX 5—POTTERY STYLE AT THE TRANSITION 
chevrons developing into simple and multiple ‘leaf’ designs or used in a continuous way to infill 
areas of the design (including within incised pendant triangles). 
Sand (1996b: 53, 55, 1999a: 149-53) has suggested that the style of both southern New 
Caledonia’s Puen and Plum wares could indicate new cultural influences at the time of their 
production. He has drawn tentative parallels with Mangaasi-style incised ceramics from central 
Vanuatu, describing Plum in particular as showing ‘striking’ similarity. Sand also suggests that the 
handles on Plum pottery could indicate ‘reciprocal influences’ with western Fiji, although this 
would have had to occur at a period significantly post-dating the ‘transition’ (see Chapter 2). 
A5.1.9 Fiji 
In eastern Fiji, as discussed in Chapter 2, the period around 2100 BP was marked by a major 
stylistic and compositional transition in ceramics that truncated the more continuous development 
evident between Lapita ceramics and Polynesian Plainware (the latter in Period II) and saw the 
efflorescence of carved paddle-impressed pottery (i.e. Period III) (Best 1984: 643, 2002: 17, 28, 
62; Clark 1999: 222). 
At both the Qaranipuqa and Laselase rockshelters on Lakeba Island, where this stylistic 
transition is evident, statistical analysis of the form and decoration of the assemblages indicated 
that there was little continuity in the ceramic sequence as a whole, but especially so between 
Periods II and III (Best 1984: 289, 292). The late Polynesian Plainware component (Period II) at 
these (and other) sites—which as discussed in Appendix 4 is predominantly lithic tempered—is 
characterised by simple globular pots and open bowls with expanded rims and rounded lips, 
ovoid-shaped cooking vessels with vertical or slightly everted or outcurving rims, and large, 
narrow-mouthed handled jars. Decoration is restricted to polishing or burnishing and occasionally 
slipping, and vessels often have distinctive wipe-marks from a fibrous material around the neck 
area (Best 1984: 215-6, 2002: 17, 27). 
The beginning of Period III on Lakeba saw the emergence of a new vessel form—a 
standardised, globular cooking pot or kuro with strongly everted, parallel rim and square/flat lip—
and decoration was dominated by crosshatch and parallel bar (or parallel-rib) carved paddle-
impression, which was applied over the entire vessel (Best 1984: 190, 643, 2002: 32). There is 
significantly less variety in vessel forms during this period, although bowls and large inverted rim 
vessels also occur. On Lakeba, shell temper is clearly associated with these two types of carved 
paddle impressing on new vessel forms (Best 1984: 215-6, 356-7, 2002: 19-21). Unlike the 
significantly later ‘end-tool’ decorated wares (see Chapter 2)—with their relatively labour 
intensive, varied, and highly visible motifs—Best feels that these Period III ceramics, which were 
largely unchanging both in form and decoration, were probably a tradeware with no deep social 
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importance. Clark (1999: 222) disputes Best’s (2002: 29-30, 62) proposal of some form of paddle-
impression related connection between Fiji and New Caledonia. He points to differences in 
form—e.g. rim heights and courses, and lip forms—between the two sets of ceramics that he 
feels overwhelm the similarity in surface modification. But as I noted in Chapter 2, comparable 
radiocarbon dates suggest that New Caledonia remains a possible origin. 
Interestingly, the ceramics from the Karobo site, which I proposed in Chapter 2 are 
possibly ‘transitional’ in part (i.e. dating to 2350–1860 cal BP, 0.989, 2σ) but which Clark (1999) 
thought were much later, exhibit some early Period III characteristics. Clark’s (1999: 152-9) 
analysis showed that both crosshatch (‘diamond’ and ‘square’ shaped) and parallel-rib paddle 
impressing are predominantly associated with kuro-like jars with everted rims (either parallel or 
gradually convergent in profile), restricted necks and flat lips (Form 1A), and to a much lesser 
extent flat-lipped, open or inverted-rimmed bowls (Forms 2B and 2C). Some smaller, Form 1A 
vessels have only slightly everted rims with pointed or flat lips and a body shape that was 
probably ovoid. However, a distinct difference in the Karobo assemblage is the presence of a 
large number of sherds from large-diameter, flat-based platters (Vessel Form 3B), almost all of 
which have leaf or mat impressions on their base (Clark 1999: 151) and which are characteristic 
of considerably later Navatu phase assemblages on Viti Levu (see Clark 1999; Burley 2003, 
2005; and dating discussion in Chapter 2). However, the extremely rare occurrence of sherds 
(n=11) with end-tool decoration, unlike other Navatu phase assemblages (see e.g., Burley 2003: 
312, 2005: 327-8, Table 3), could be indicative of the earlier age of the bulk of the Karobo 
ceramics. The decoration on these sherds includes linear incision (single or parallel lines), side-
tool notching and fingernail impression. Another sherd has oblique, parallel, incised lines 
bordering an area that contains oval end-tool impressions arranged in a ‘chevron-like’ pattern 
(Clark 1999: 153, 158, Fig. 29d). 
   

 Table A5.1 Numbers of dentate, incised, applied relief, & nail impressed sherds from all dated contexts within the Reber-Rakival 
site on Watom (locations at Vunavaung (SDI) & Kainapirina (SAC))  
SITE ZONE DENTATE INCISED APPLIED NAIL IMP. SEQUENCE DATE (CAL BP) 
SDI C1 & C2 1 0 3 2 ‘Transitional’ 1450–1170 
SDI C3 3 1 3 1 ‘Late Decorated’ 2150–1830 
SDI C4 8 1 0 0 ‘Early Decorated’ 2660–2340 
     
SAC C1 17 6 0 3 ‘Late Decorated’ 1870–1550 
SAC C2 9 1 0 0 ‘Late Decorated’ 2150–1690 
    ‘Early Decorated’ 2670–2350 
Total   38 9 6 6  
NB: Totals, sequence & dates based on Anson et al. (2005: 23-4, 38) & Anson (1999); total for SAC, Zone C2 is for the entire C2 pottery 
assemblage, which Anson et al. (2005) propose can be divided into ‘Early’ & ‘Late’ decorated assemblages; the dentate sherd recorded in the 
‘transitional’ stage at SDI is from Zone C1 
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Petrographic Report WRD-239 (5 July 2004)[Revised 12 July 2004] 
 
Petrography of Sand Tempers in Sherds from the Tanga Islands 
 
A total of 39 Lapita sherds from three islets (Boeng, Maledok, Tefa) of the Tanga Islands 
in the TLTF chain lying to the northeast of New Ireland were sent for petrographic study 
by Stephanie Garling, together with three complementary local sand samples and a local 
rock specimen of uncertain derivation. The rock sample from the Angkitkita site on Lif is 
crumbly decomposing material, and was included in the petrographic study to determine 
whether deliberate breakage of such material could produce crushed-rock temper at all 
analogous to temper sands in the Tanga sherds. Two beach sands from Maledok, the 
largest of the bedrock islands in the Tanga group, and a washed sand from the main 
ceramic horizon at Angkitkita on Lif were included for comparison with Tanga sherd 
tempers. The sherd tempers are a sedimentologically varied array of temper types, most 
of which are interpreted as indigenous to Tanga but some of which are inferred to reflect 
ceramic transfer from Anir (Ambitle) in the Feni Islands, and possibly from elsewhere as 
well but no other specific origin can be suggested. 
 
Geologic Background 
 
The Tabar-Lihir-Tanga-Feni (TLTF) chain of islands off the northeast coast of New 
Ireland is composed of Neogene alkalic volcanic rocks (basanite, tephrite, trachybasalt) 
petrologically unlike the calcalkalic arc assemblages (basalt, andesite, dacite) of larger 
islands to the west in the Bismarck Archipelago (Johnson et al., 1976; Wallace et al., 
1983). Accordingly, the most robust signal of indigenous TLTF tempers is prominent 
aegerine-augite, a sodic variety of clinopyroxene characteristic of alkalic volcanic suites, 
as the dominant ferromagnesian silicate mineral present. Clinopyroxene is the dominant 
phenocrystic mineral of sand size in volcanic rocks of Tanga. The aegirine-augite has a 
distinct greenish cast in transmitted plane light, as opposed to the almost colorless aspect 
of normal augite, and displays faint but distinct pleochroism to yellowish tones not seen 
for normal augite. In addition, the high optic-axial angle (2V>75˚) of aegirine-augite is 
atypical of normal augite (2V~60˚). Abundant clinopyroxene mineral grains in Lapita 
sherds from Anir (Malekolon) and Babase (Kamgot) in the Feni Islands, as well as from 
the Tanga islets, are aegirine-augite (unpublished data).  
 
Among the Tanga Islands, Boeng on the northeast is a flat-topped plateau of uplifted 
coralline limestone, and could not be the source for any terrigenous sand tempers. The 
other main islands (Maledok, Lif, Tefa) are remnants of flanks of the same Pleistocene 
stratocone, and can be expected to yield derivative volcanic sands that are generically 
similar in all salient respects. The summit of the Pleistocene volcanic edifice collapsed to 
form a now submerged caldera within which trachyte domes, breaching sea level to form 
the tiny Bitlik and Bitbok islets, were erupted approximately a million years ago (after 
caldera collapse). As none of the Tanga tempers are composed of trachytic detritus, all 
the indigenous temper sands were apparently derived from Maledok, Lif, or Tefa, but no 
predictive distinctions can be drawn among sources of temper on those three geologically 
related and geographically associated islands. The occurrence of sherds from Boeng with 
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volcanic sand tempers is presumptive evidence for widespread transport of finished wares 
or temper sands within the Tanga cluster of islands. Interisland distances lie in the range 
of only 1-6 km, and could presumably be negotiated by paddle canoe. 
 
Gabbro Sample 
 
The rock sample (Lif-R from Lif) is coarse intrusive gabbro, composed dominantly of 
clinopyroxene and plagioclase but containing subordinate interstitial brown biotite mica 
that resembles mica flakes in some of the temper sands. The unusual presence of mica in 
a gabbroic rock is appropriate for the alkalic igneous suite of the TLTF islands. Sparse 
olivine (only one crystal visible) is also appropriate for the dominantly tephritic igneous 
assemblage of Tanga. The source of the gabbro is uncertain. Cognate inclusions and 
accidental tephra fragments of gabbro could well be present within the local volcanic 
assemblage, but have not been noted during local geologic investigations. Oceanian 
islanders are commonly aware, however, of special sources of local materials that escape 
attention during routine geological mapping, and the prevalence of weathered nodules of 
similar rock in the archaeological excavations suggests a nearby source or sources for the 
material. 
 
Petrographic Temper Types 
 
Petrographic examination allows subdivision of the temper sands in Tanga sherds into ten 
temper types designated by letters and supplementary numerals as follows (Table 239-1): 
 
A - (calcareous) - One sherd (EUV-10) from Boeng contains exclusively calcareous sand 
as temper. Skeletal fabrics in some of the grains imply that the calcareous sand is reef 
detritus, not limeclasts reworked from uplifted limestone, and could be indigenous to 
either Boeng or any other island with offshore reefs. The temper is not discussed further 
here, but other Tanga sherds not sent for petrographic analysis may contain calcareous 
tempers. 
 
B - (crushed rock) – One surface sherd (EUX-1) from Matambek on Boeng contains as 
temper exceptionally angular sand-sized lithic fragments of gabbro that compositionally 
and texturally resemble the gabbro rock sample from Lif except that no biotite is visible. 
The angularity and uniformity of the lithic fragments imply that the temper was produced 
by deliberate breakage of gabbro. Other Tanga tempers could not have analogous origins 
because all contain at least a few volcanic lithic fragments that could not be derived from 
gabbro. The temper must be exotic to Boeng because no non-calcareous outcrops occur 
on that island. The temper is not discussed further here, but is interpreted as indigenous  
to Tanga. Crushed-rock temper has not previously been encountered in Oceanian sherd 
suites except in the Samoan islands where wastage from adze quarries was apparently 
used as temper in post-Lapita wares (Dickinson and Shutler, 2000). 
 
C1 - (feldspathic, pyroxenic with mica) – Thirteen sherds from multiple sites on all the 
islands contain moderately sorted and generally subangular feldspathic sand of probable 
stream origin as temper. Ferromagnesian mineral grains are exclusively clinopyroxene, 
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apart from sparse flakes of brown biotite mica. From its abundance and character, Type 
C1 temper is interpreted as indigenous to Tanga. 
 
C2 - (feldspathic, pyroxenic without mica) – Three sherds from three different islands 
contain moderately sorted feldspathic sand that generically resembles Type C1 temper, 
except that no mica flakes are visible in thin section, and probably derives from a similar 
origin. The sherds are small or sparsely tempered, and the lack of detectable biotite may 
be a spurious random effect (<100 discernible temper grains per thin section). 
 
D1 – (ferromagnesian placer, pyroxene-rich) – Three sherds, each from a single site on a 
different island, contain as temper well sorted placer sands undoubtedly of beach origin 
in which clinopyroxene mineral grains are predominant, and are interpreted as indigenous 
to Tanga. 
 
D2 – (ferromagnesian placer, mixed pyroxene-opaque) – Eleven sherds from multiple 
sites on all the islands contain as temper well sorted placer sands of beach origin in which 
both clinopyroxene mineral grains and opaque iron oxide grains are abundant. The Type 
D2 tempers grade compositionally to Types D1 and D3 tempers, and all the placer sands 
are interpreted as indigenous to Tanga. The temper in one sherd (ETS7 from Maledok) is 
a hybrid beach sand in which calcareous grains are admixed with the terrigenous detritus. 
Sand-sized vacuoles in some of the other sherds containing placer tempers may represent 
sites from which calcareous grains of reef detritus have been leached post-depositionally.  
 
D3 – (ferromagnesian placer, opaque-rich) – Two sherds from different islands contain as 
temper well sorted opaque-rich placer sands in which the only other prominent grains are 
clinopyroxene mineral grains, and Type D3 is interpreted as just a variant of the placer 
temper spectrum indigenous to Tanga (including Types D1 and D2).  
 
E – (hybrid lithic) - Two sherds, one each from Lif and Tefa, contain as temper sand well 
sorted and strongly abraded (subrounded to rounded) non-placer aggregates admixed on 
beaches with a minor fraction of calcareous grains (or sand-sized vacuoles remaining 
from dissolution of calcareous grains). Because Type E temper differs texturally from 
indigenous non-placer temper types (C1, C2) and compositionally from indigenous beach 
placer temper types (D1, D2, D3), the sherds containing it may derive from elsewhere, 
although indigenous origin on beaches of Tanga is not precluded geologically. 
 
F – (hornblendic hybrid) – Two decorated sherds, both from the Angkitkita site on Lif, 
contain probably hybrid temper sands (multiple vacuoles present from dissolution of 
calcareous grains) in which honey-brown (in transmitted light) vitric volcanic rock 
fragments (glassy) are the dominant grain type, and green-brown to reddish-brown 
hornblende is as abundant as pyroxene. From the paucity of hornblende in Types B-E 
tempers, and in the Tanga bedrock assemblage, sherds containing hornblendic hybrid 
temper are interpreted as exotic to Tanga. 
 
G – (hornblendic-pyroxenic) – Five sherds from three different islands contain as temper 
moderately sorted and variably placered but subangular to subrounded aggregates of 
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probable beach origin in which both hornblende and clinopyroxene are prominent 
constituents, with clinopyroxene more abundant. Provided hornblende is a reliable signal 
of non-Tanga tempers, these sherds contain exotic tempers presumably related to Type F. 
On the other hand, the greater abundance of clinopyroxene than hornblende, coupled with 
the wide distribution of the five sherds, could conceivably indicate that isolated sources 
of hornblende are present within the Tanga Islands. The hornblende-bearing tempers 
(Type G) also contain traces of biotite, present in minor amounts in most non-placer 
feldspathic tempers and in selected placer tempers interpreted as indigenous to Tanga, but 
minor biotite is present on all or most islands of the TLTF chain exposing potassic alkalic 
igneous suites and cannot be taken as diagnostic of local origin. 
 
Megascopic Temper Correlations 
 
Megascopic classification of temper types (by Garling) prior to petrographic examination 
was largely successful, and bodes well for megascopic sorting of temper types with the 
results from petrographic examination of tempers in mind.  
 
Feldspathic temper Types C1 and C2 were uniformly classified by some combination of 
numerals for feldspathic grains (#2), ferromagnesian grains (#1), and biotite flakes (#3), 
most typically as “2/1/3”, which correctly captures the relative abundance of plagioclase, 
clinopyroxene, and biotite grains in Type C1 tempers. The presence of biotite flakes in 
some Type C2 tempers, as examined megascopically, is apparent confirmation of the 
similarity between Types C1 and C2 tempers, even in cases where none of the sparse 
biotite flakes were transected by the sawed slices from which thin sections were made. 
Moreover, the amount of biotite that is present in samples of related sands can be quite 
variable because the hydraulic properties of tabular biotite flakes are so different from 
those of more equant grains (leading to relative concentration or dimunition of the mica 
in otherwise indistinguishable sand aggregates). 
 
Gabbroic temper Type B was discerned separately from Type C1-C2 tempers during 
megascopic sorting of temper types on the basis of its exceptionally angular grains. 
 
Placer temper Types D1-D2-D3 were correctly identified as dominantly ferromagnesian 
(#1) tempers, with or without volcanic lithic fragments (#5), and the hybrid placer temper 
was correctly classified as containing admixtures of calcareous grains (#4). 
 
Calcareous grains (#4) in non-placer (lithic) hybrid temper Type E were correctly spotted 
by megascopic appraisal, but the abundant dark tachylitic lithic fragments were evidently 
misidentified as ferromagnesian mineral grains (confusion difficult or impossible to avoid 
during megascopic examination). 
 
The hornblendic temper Type F apparently exotic to Tanga was correctly discerned as 
hybrid, with calcareous grains (#4), but was not differentiated from pyroxenic temper 
Type E, which is also hybrid sand temper. This confusion will be difficult to overcome 
megascopically because distinction between abraded sand grains of hornblende and 
pyroxene is generally not feasible without microscopic study. Differentiation of temper  
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Type G, in which both pyroxene and hornblende are present in significant proportions, 
from temper Types C1-C2 was achieved by noting the abundance of “small rounded 
grains” in four of five Type G tempers but in none of the Types B-C1-C2-E tempers. 
 
Feldspathic Tempers 
 
The biotitic feldspathic tempers (C1-C2) form a spectrum (Table 239-2) of closely related 
volcanic sands in which the dominant plagioclase feldspar mineral grains (60% to 80%) 
vary conversely in frequency abundance with ferromagnesian grains (10%-30%). Minor 
volcanic lithic fragments (<10%) of variable polycrystalline and polyminerallic character 
are composed mainly of mafic volcanic glass (brownish coloration), although plagioclase 
microlites are present in subordinate numbers of the lithic fragments. Biotite flakes are 
consistently sparse (<5%). The feldspathic tempers are interpreted as stream sands from 
the interior of volcanic islands in Tanga. 
 
Placer Tempers 
 
The placer tempers (D1-D2-D3) form a diverse spectrum (Table 239-3) of closely related 
volcanic sands in which clinopyroxene mineral grains (10%-80%) and opaque iron oxide 
grains (20%-90%) vary conversely in frequency abundance. Sparse plagioclase mineral 
grains (<10%) and volcanic lithic fragments (<20%) are similar to those in the feldspathic 
tempers, except that lathwork to microlitic volcanic lithic fragments are more abundant 
than glassy grains (probably because the latter less resistant grains are preferentially 
destroyed by the energetic placering process). Rare olivine grains and biotite flakes are 
present in trace amounts in some of the placer tempers, interpreted as beach concentrates 
of ferromagnesian grains formed by placering local Tanga sand aggregates similar to the 
feldspathic tempers. The lack of any gradation between Tanga feldspathic and placer 
tempers is attributed to disparate sedimentological origins (stream sands versus beach 
sands). 
 
Lithic Tempers 
 
Terrigenous fractions of hybrid lithic tempers in two Lif-Tefa sherds differ substantially 
from either feldspathic or placer tempers inferred to be indigenous to Tanga (Table 239-
4), and probably reflect ceramic transfer from elsewhere. The microlitic volcanic lithic 
fragments are mostly tachylitic, with plagioclase microlites set in opaque volcanic glass 
heavily charged with submicroscopic iron oxide, and many of the vitric volcanic lithic 
fragments are devitrified to felsitic textures (microcrystalline mosaic of feldspar and 
quartz). Neither variety of lithic fragment is apparent in the inferentially indigenous 
feldspathic or placer tempers, although the proportions of lithic fragments in those two 
temper types are too low for adequate statistical appraisal of the character of their lithic 
fragment populations. 
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Hornblendic Temper 
 
Terrigenous fractions of the glass-rich hornblende-bearing hybrid lithic tempers (Type F) 
are closely comparable (Table 239-5), and suggest similar origin from the same general 
locale. The other hornblende-bearing tempers (Type G) are more heterogenous (Table 
239-6), and could derive from multiple locales (in Tanga or elsewhere). The internal 
textures of volcanic lithic fragments are notably heterogeneous in Type G tempers, and 
reflect derivation of the sand from a range of bedrock sources. The rather consistent 
pyroxene/hornblende ratio in Type G tempers, with the pyribole index (PYi) defined as 
100 x cpx/(cpx + hbl) in the range 55-77, argues that Type G tempers are not a variant of 
Type C1-C2 tempers (PYi = 100). The PYi index of Type F tempers is even lower (38-
55). 
 
Local Sands 
 
The washed sand (LIF-S) from the main ceramic horizon at Angkitkita (ETM) on Lif is a 
placer concentrate of pyroxene with a composition (grain frequencies of 400 counted 
grains: plagioclase, 2%; clinopyroxene, 91%; opaques, 5%; volcanic rock fragments, 2%) 
closely resembling the pyroxene-rich end member (temper Type D1) of Tanga placer 
tempers (Table 239-3). The beach sand (AM-BS) from Amfuli (ETS) on Maledok is a 
placer concentrate of opaque grains with a composition (grain frequencies of 400 counted 
grains: plagioclase, 2%; clinopyroxene, 13%; opaque iron oxides, 84%; volcanic rock 
fragments, 1%) closely resembling the opaque-rich end member (temper Type D3) of 
Tanga placer tempers (Table 239-3). The close resemblance of local sands to the placer 
tempers in Tanga sherds strengthens the interpretation that the latter are sands indigenous 
to the Tanga Islands. 
 
The beach sand (WA-BS) from Waranlis (EUA) on Maledok is a feldspar-rich aggregate 
with a composition (grain frequencies of 400 counted grains: plagioclase feldspar, 72%; 
clinopyroxene, 24%, opaques, 1%; volcanic rock fragments, 3%) closely resembling the 
feldspathic tempers (C1-C2) of Tanga sherds, and strengthens the interpretation that the 
feldspathic tempers are indigenous to the Tanga Islands. The complete absence of any 
hornblende grains in the Waranlis and the other Tanga sand samples strengthens the 
interpretation that hornblende-bearing tempers in Tanga sherds are exotic to the Tanga 
Islands. 
 
Temper Summary 
 
On the multiple grounds of dominance in the Tanga sherd suite, geologic suitability for 
derivation from Tanga bedrock, and resemblance to local Tanga sands, the feldspathic 
(C1-C2) and placer (D1-D2-D3) tempers in Tanga sherds are interpreted as sands from 
local sources within the Tanga Islands, and the sherds which contain them as almost 
certainly indigenous to Tanga. Any possible patterns of ceramic transfer within the Tanga 
islands cannot be addressed by temper analysis, except for the inference that sherds from 
Boeng containing volcanic sands as temper must derive from other islands, or else have 
been made with temper brought from other islands. 
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The hybrid lithic temper (Type E) and hornblendic tempers (Types F-G) occur in sherds 
that are probably exotic to the Tanga Islands because those temper types are empirically 
unlike the indigenous temper types, and hornblende is unexpected in sands derived from 
local Tanga bedrock. In terms of apparent incompatibility with local origins, temper Type 
F (hornblende ~ clinopyroxene in abundance) seems most clearly exotic from a geologic 
standpoint, with temper Type G (clinopyroxene>hornblende) perhaps less clearly so, and 
temper Type E exotic only on the empirical grounds that the dominant varieties of lithic 
fragments are unfamiliar from the apparently indigenous temper types. Nevertheless, all 
three temper types (E-F-G) seem best interpreted as exotic to the Tanga Islands. 
 
The apparently exotic sherds (n=9) represent a significant fraction (21%) of the sherds 
examined in thin section (n=7 or 16% even if equivocal temper Type E is ignored), and 
derive from all three bedrock islands (Maledok, Lif, Tefa), although a majority of the 
exotic sherds, including the only two containing the most clearly exotic temper (Type F), 
derive from the well sampled Angkitkita site on Lif. Nevertheless, the broad distribution 
of the exotic temper types within the Tanga Islands argues for systematic Lapita ceramic 
transfer of exotic wares to Tanga from another locale or locales along the TLTF chain, or 
from elsewhere within the Bismarck Archipelago. 
 
Exotic Temper Origins 
 
From the observation that the clinopyroxene in the the hybrid lithic and the hornblendic 
tempers (Types E-F-G) is aegerine-augite with faint pleochroism and high optic-axial 
angle (2V>75˚), a source or sources for the exotic tempers within the alkalic TLTF chain 
is strongly favored over other locales within the Bismarck Archipelago. The only other 
islands of the TLTF chain from which comparative sherds are available are the Feni 
Islands lying to the southeast of the Tanga Islands. Thin sections of six sherds from the 
Kamgot site on Babase island in the Feni group examined in 2000 for Summerhayes and 
of five sherds presumably from the Malekolon site on Anir (Ambitle) examined in 1972 
for Ambrose are still on file and available for direct comparison with Tanga sherds. 
 
The Kamgot temper sands are hornblende-poor (PYi > 95), and not comparable to the 
hornblendic Tanga tempers. The Anir tempers include several, however, with abundant 
hornblende, and the five Anir sherds display a range in pyribole index indistinguishable 
from that observed for the hornblendic Tanga tempers (PYi = 40-77 for Anir tempers; 
PYi = 38-77 for Tanga hornblendic tempers). On geologic grounds, Anir (Ambitle) is an 
attractive source for hornblende because it exposes a wider range of bedrock types than 
any other island along the TLTF chain (Wallace et al., 1983, p. 36), where clinopyroxene 
is generally the most abundant ferromagnesian mineral in the most prevalent rock types. 
 
Two Anir sherds (L5 & L8) contain glass-rich hornblendic tempers that are visually and 
compositionally closely comparable to the Type F temper (Table 239-5) in Tanga sherds. 
The most abundant sand grains in each case are vitric volcanic lithic fragments composed 
of honey-brown volcanic glass. Moreover, hornblende grains in the two pairs of Tanga 
and Anir sherds have a pleochroic scheme including hints of bluish green tones that are 
characteristic of the hastingsitic variety of hornblende reported from Anir bedrock (table 
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14 of Wallace et al., 1983). Although the temper compositions in the four sherds are not 
identical (Table 239-7), temper matches between the two pairs of sherds are so close that 
a common origin (presumably on Anir) can be inferred. Significant differences in grain 
frequency are confined to the opaque content for one pair of generally comparable Anir-
Tanga tempers, and to plagioclase content for the other. Moreover, differences between 
the two Type F tempers in Tanga sherds, and between the tempers in the two Anir sherds, 
are as great as the differences between tempers in the Anir and Tanga sherds. 
 
The other hornblendic tempers (Type G) in Tanga sherds are more heterogeneous (Table 
239-6), and do not present as coherent a compositional template for which to seek a 
temper match. Nevertheless, the tempers in two Anir sherds are broadly comparable 
(Table 239-8), and permissive of correlation. The temper sands in the two Anir sherds are 
less opaque-rich and more lithic than the temper sands in the four Tanga sherds, but these 
are quantitative and not fundamental qualitative differences, whereas indistinguishable 
pyribole indices reflect a generic similarity. Given apparent correlation of glass-rich 
hornblendic tempers (Type F) in selected Tanga sherds with comparable Anir tempers 
(Table 239-7), the most parsimonious interpretation for the other hornblendic tempers 
(Type G) in Tanga sherds is analogous ceramic transfer from Anir in the Feni Islands, 
even though their relationship with the most comparable Anir tempers is less robust 
(Table 239-8). Although the temper sand in a fifth Anir sherd (L4) contains subordinate 
hornblende (PYi = 92) as well, it is much more placered than any hornblendic tempers in 
Tanga sherds.  
 
Hybrid lithic tempers (Type E) in Tanga sherds resemble neither indigenous Tanga 
temper types (B-C-D) nor Anir temper types (F-G), and may represent local Tanga sands 
of unusual composition or ceramic transfer from some unknown TLTF island other than 
Anir (absence of hornblende seemingly precludes that origin). An exotic origin outside 
Tanga is preferred on general grounds, but remains uncertain. 
 
General  Conclusions 
 
Petrographic analysis of the sand tempers in 43 Tanga sherds indicates that 34 sherds (or 
79% of the total) are tempered with sands derived locally within the Tanga Islands, and 
that 7 (16%) represent wares probably derived from the nearby Feni Islands, with two 
sherds (5%) containing tempers of indeterminate local or unknown exotic origin. 
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Table 239-1. Distribution of petrographic temper types (see text for descriptions) in sherds from Tanga 
(boldface italics denote decorated sherds) 
 
Island, Site (Symbol) A B C1 C2 D1 D2 D3 E F G 
           
Boeng, Matampul (ERP) - - - - - 1 
2 
- - - - 
           
Boeng, Lifafaesing (EUV) 10 - 12 - 6 - - - - - 
           
Boeng, Matambek (EUX)  - 1 12 17 - - - - - - 
           
           
           
           
Maledok, Nonu (ETR) - - - 7 - 6 - - - - 
           
Maledok, Matangkipit (ETS) - - 11 - 9 7 
10 
6 
 
- - 8 
           
Maledok, Amfuli (ETZ) - - 17 
18 
- - 15 
16 
- - - - 
           
Maledok, Salkangkis (EUA) - - 108 
109 
- - - - - - 110 
           
           
           
           
Lif, Salkangkinit (ETL) - - - - - 5 - - - - 
           
Lif, Angkitkita (ETM) - - 148 
1048 
2214 
4017 
3917 - 999 
2515 
4016 3361 996 
3912 
 
4015 
4860 
           
           
           
           
Tefa, Baba (ETE) - - 1 - - - - - - 2 
           
Tefa, Ansingsing (ETF) - - 4 - 3 2 - 1 - - 
 
  10 
Table 239-2. Frequency percentages (N is number of temper sand grains counted per thin section) of grain 
types1 in 15 feldspathic Tanga tempers (C1-C2 where C2 lacks visible biotite flakes in thin section) listed in 
order of increasing ratio of plagioclase to clinopyroxene; small sherd ETR-7 (temper Type C2)  untabulated 
because too few temper grains (<50) visible in thin section. 
 
Sherd No N plg cpx bio opa VRF 
       
EUA 109 325 66 29 2 2 1 
ETZ 17 255 55 22 2 14 7 
EUX 17 65 69 22 - 6 3 
ETE 1 220 75 18 4 2 1 
ETM 2214 90 72 14 2 8 4 
EUX 12 155 71 16 1 8 4 
ETS 11 245 76 12 2 4 6 
ETM 148 135 71 10 3 14 2 
EUA 108 245 79 11 3 6 1 
EUV 12 105 81 10 3 5 1 
ETZ 18 175 78 10 5 5 2 
ETF 4 85 80 7 6 5 2 
ETM 4017 140 78 6 6 6 4 
ETM 3917 80 81 3 - 8 8 
ETM 1048 300 80 5 3 7 5 
       
Range 65-325 55-81 5-29 0-6 2-14 1-7 
       
Mean ± SD - 74 ± 7 13 ± 7 3 ± 2 7 ± 4 3 ± 2 
 
1 Grain type symbols: plg, plagioclase feldspar mineral grains; cpx, clinopyroxene mineral grains; bio, 
biotite flakes; opa, opaque iron oxide grains; VRF, volcanic rock fragments (dominantly altered volcanic 
glass internally) 
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Table 239-3. Frequency percentages (N is number of grains counted per thin section) of grain types1 in 16 
placer Tanga tempers (D1-D2-D3) listed in order of decreasing ratio of pyroxene mineral grains to opaque 
iron oxide grains. 
 
Sherd No N plg cpx opa VRF 
      
ETF 3 190 10 82 7 1 
ETS 9 420 1 77 20 2 
EUV 6 210 4 69 22 5 
ETS 102 500 5 42 33 20 
ETZ 15 400 4 58 31 7 
ERP 2 300 3 52 42 3 
ETZ 16 300 1 45 45 9 
ERP 1 220 1 48 49 2 
ETL 5 500 1 42 52 5 
ETF 2 400 2 34 62 2 
ETR 63 400 6 26 65 3 
ETM 999 300 2 26 67 5 
ETM 2515 400 2 25 71 2 
ETS 74 305 1 21 78 tr 
ETM 4016 475 1 8 90 1 
ETS 6 365 tr 6 93 1 
      
Mean5 ± SD - 3 ± 2 ~10 to ~80 ~20 to ~90 3 ± 2 
 
1 Grain type symbols same as for Table 239-2.  
2 Less placered temper than the others. 
3 Also includes ~1% hornblende mineral grains. 
4 Terrigenous fraction of hybrid temper sand recalculated free of ~10% calcareous grains of reef detritus. 
5 Mean VRF content calculated for 15 sherds only (omitting excessive value for sherd ETS-10). 
 
 
 
Table 239-4. Frequency percentages of grain types1 in the terrigenous fractions of hybrid lithic tempers 
(Type E) of Tanga sherds recalculated free of calcareous grains of reef detritus (based on counts of N sand 
grains in thin section). 
 
Sherd No N plg cpx opa mic fel-vit (VRF) 
        
ETF 1 400 20 5 7 46 22 68 
ETM 3361 175 23 8 5 37 27 (64) 
        
[mean] - 22 6 6 42 24 (66) 
 
1 Grain type symbols: plg, plagioiclase feldspar mineral grains; cpx, clinopyroxene mineral grains; opa, 
opaque iron oxide grains; mic, internally microlitic volcanic rock fragments; fel-vit, internally felsitic to 
vitric (glassy) volcanic rock fragments; (VRF), total volcanic rock fragments (mic + fel-vit). 
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Table 239-5.  Frequency percentages of grain types1 in the terrigenous fractions of hornblende-rich and 
lithic-rich hybrid tempers (Type F) of Tanga sherds based on counts of N grains in thin section. 
 
Sherd No N plg cpx hbl opa mic fel vit (VRF) 
          
ETM 996 240 15 6 5 4 7 3 60 (70) 
ETM 3912 165 28 3 5 6 6 3 49 (58) 
          
[mean] - 22 4 5 5 6 3 55 (64) 
 
1 Grain type symbols: plg, plagioclase feldspar mineral grains; cpx, clinopyroxene mineral grains; hbl, 
hornblende mineral grains; opa, opaque iron oxide grains; mic, internally microlitic volcanic rock 
fragments; fel, internally felsitic volcanic rock fragments; vit, internally vitric (glassy) volcanic rock 
fragments; (VRF), total volcanic rock fragments (mic + fel + vit). 
 
 
 
Table 239-6.  Frequency percentages of grain types1 in hornblende-bearing pyroxenic tempers (Type G) of 
Tanga sherds based on counts of N grains in thin section; listed in order of increasing degree of placering 
(ferromagnesian grain content). 
 
Sherd No N plg cpx hbl opa mic fel vit (VRF) 
          
ETM 4015 300 62 9 3 6 6 7 7 (20) 
EUA 10 300 56 11 9 8 4 3 9 (16) 
ETS 8 400 46 14 9 6 4 4 17 (25) 
ETE 2 400 40 16 9 14 4 8 9 (21) 
          
[mean of 4] ~350 51 ± 9 12 ± 3 8 ± 3 8 ± 3 5 ± 1 6 ± 2 10 ± 4 (20 ± 3) 
          
ETM 4860 515 34 40 12 5 3 2 4 (9) 
 
1 Grain type symbols same as Table 239-5. 
 
 
 
Table 239-7. Comparison of compositions of glass-rich hornblendic tempers in two Anir sherds (L5 & L8) 
with comparable Type F tempers in two Tanga sherds (ETM-996 and ETM-3912) from Angkitkita on Lif 
(based on frequency counts of n grains in thin section). 
 
Grain type Anir sherd L5 
(n = 225) 
ETM 3912 
(n = 165) 
 ETM 996 
(n = 240) 
Anir sherd L8 
(n = 160) 
      
plagioclase feldspar 22 ± 3 28 ± 3  15 ± 2   7 ± 2 
clinopyroxene   6 ± 2   3 ± 1     6 ± 2   2 ± 1 
hornblende   9 ± 2   5 ± 2    5 ± 1   3 ± 1 
opaques 18 ± 3   6 ± 2    4 ± 1   8 ± 2 
      
microlitic VRF   2 ± 1   6 ± 2    7 ± 2  3 ± 1 
felsitic VRF   1 ± 1   3 ± 1    3 ± 1  1 ± 1 
vitric VRF 42 ± 3 49 ± 4  60 ± 3 76 ± 3 
      
(total VRF) 45 ± 3 58 ± 3  70 ± 3 80 ± 3 
PYi [cpx/(cpx + hbl)] 40 38  55 40 
 
Note: standard deviation (±) of counting error given by the expression [p(100–p)/n]½ where p is percentage 
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Table 239-8. Range of grain frequency percentages  and pyribole index (PYi) in the four most typical Type 
G tempers of Tanga sherds (Table 239-6) and in two comparable tempers in sherds (L6 & L7) from Anir 
 
Sherd set plagioclase clinopyroxene hornblende opaques VRF PYi 
       
Tanga (n=4) 40-62 9-16 3-9 6-14 15-25 55-75 
Anir (n=2) 34-54 4-23 3-5 1-5 33-38 57-77 
 
Note: pyribolc index defined as 100 x pyroxene/(pyroxene + hornblende) 
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Petrographic Report WRD-243 (15 December 2004) 
 
Petrography of Sand Tempers in Sherds from Fissoa (New Ireland) 
 
Ten prehistoric plain body sherds (prefix label ENX-) from the Fissoa site on New 
Ireland were sent by Stephanie Garling for comparison of their temper sands with other 
tempers from New Ireland (Lasigi-Lossu sites) and the TLTF chain to the northeast. 
 
Fissoa Temper Types 
 
The temper sands in Fissoa sherds are broadly similar volcanic sands, but highly variable 
both mineralogically and texturally. No two Fissoa temper sands in the sectioned sherds 
bearing a close resemblance to one another. The tempers probably derive from multiple 
locales on New Ireland, but the heterogeneity of the volcanic lithic fragments (microlitic, 
felsitic, vitric with the latter typically red-brown), and the partly altered (to albite) nature 
of the plagioclase mineral grains suggest sources for all the tempers in the deeply eroded 
Paleogene volcanogenic assemblage widely exposed on New Ireland. 
 
Five of the sherds (Table 243-1) contain moderately to poorly sorted feldspathic tempers 
composed of subangular to subrounded grains, and are probably stream sands. The other 
five (Table 243-2) contain moderately to well sorted tempers (partially placered) of 
subrounded to subangular grains that are probably beach sands. One of the latter (ENX- 
116) is a hybrid sand that contains ~40% calcareous grains of reef detritus in addition to 
the terrigenous grains of volcanic sand. Megascopoically, the more feldspathic temper 
sands (n=6) can be distinguished from the placer temper sands (n=4) by higher contents 
of pale sand grains (feldspar) and lower contents of black sand grains (ferromagnesian 
minerals). 
 
The ratio of clinopyroxene to green-brown hornblende in Fissoa sherds ranges from 
100:1 (n=1) to 1:100 (n=1), but the pyribole index (cpx/(cpx + hbl) is most typically  
~50 in non-placer temper sands and 80-90 in placer temper sands. The reduction of 
hornblende in the placer tempers may be a function of the greater cleavability and 
consequent lack of durability of hornblende during sedimentary reworking. 
 
Fissoa Temper Origins 
 
Although no specific origin for any of the tempers in Fissoa sherds can be specified with 
present information, there is no reason to suspect that any derive from islands other than 
New Ireland. Their variability suggests the likelihood of widespread ceramic transfer on 
New Ireland, although the sources of the temper sands need not have been very far apart. 
As the lithology of volcanogenic bedrock is similar throughout New Ireland (as well as 
New Hanover), establishing specific origins for New Ireland sherds from temper analysis 
alone may not be possible. 
 
The tempers in Fissoa sherds are generically similar to tempers also containing both 
clinopyroxene and hornblende in sherds from Lasigi and Lossu farther south along the 
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east coast of New Ireland, but no close temper matches can be discerned for tempers in 
the sherds examined to date from the three sites. Most tempers in Lossu sherds are 
distinctly finer grained and better sorted sands than temper sands in Fissoa and Lasigi 
sherds. The Lasigi (n=2) and Lossu (n-3) tempers that most closely match non-placer 
Fissoa tempers in plagioclase content (46%-66%) have distinctly higher contents of 
pyriboles (19%-35% vs 2%-9%) and lower contents of volcanic lithic fragments (6%-
14% vs 22%-43%). A placer temper sand in one Lasigi sherd contains no hornblende  
and almost no plagioclase, and differs in both respects from the placered tempers in 
Fissoa sherds. 
 
None of the Fissoa temper sands closely resemble temper sands in sherds from the Tanga 
or Feni Islands, and the clinopyroxenes in Fissoa sherds are augite with normal optic 
axial angle (2V~60˚), rather than the aegirine-augite (2V>75˚) common in Tanga and 
Feni sherds. 
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Table 243-1. Frequency percentages of grain types in feldspathic non-placer tempers of 
probable stream origin in Fissoa sherds based on areal counts of n grains in thin section 
(arranged in order of decreasing feldspar content) 
 
 112 109 115 108 114 
 (n=350) (n=255) (n=400) (n=400) (n=355) 
      
plagioclase 83 75 68 65 51 
clinopyroxene 1 1 5 4 1 
hornblende 1 4 4 0 1 
opaques 3 5 1 2 4 
      
micritic 2 3 3 8 14 
felsitic 2 4 10 5 13 
vitric 7 8 9 16 16 
(total VRF) (11) (15) (22) (29) (43) 
 
Note: ~1% biotite flakes also present in sherd ENX-112. 
 
 
 
 
 
 
Table 243-2. Frequency percentages of grain types in tempers of probable beach origin 
(all except ENX-107 beach placers) in Fissoa sherds based on areal counts of n grains in 
thin section (arranged in order of decreasing feldspar content) 
 
 107 110 111 116 113 
 (n=400) (n=400) (n= 290) (n=435) (n=225) 
      
plagioclase 72 39 27 24 23 
clinopyroxene 0 37 42 35 25 
hornblende 11 9 4 5 6 
opaques 5 1 6 11 9 
      
microlitic 2 2 3 6 7 
felsitic 5 4 4 3 4 
vitric 5 8 14 16 26 
(total VRF) (12) (14) (21) (25) (37) 
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Petrographic Report WRD-244 (15 December 2004) 
 
Petrography of Sand Tempers in Lapita Sherds from the Balbalankin 
site on Anir (Ambitle) in the TLTF Chain off New Ireland 
 
Eight Lapita sherds (prefix label ERC-) of the Glenn Summerhayes collection from the 
Balbalankin site on Anir (Ambitle) in the Feni Islands were sent by Stephanie Garling for 
comparison of their sand tempers to the tempers in sherds studied previously from the 
Malekolon site on Anir (Ambitle) and the Kamgot site on nearby Babase (Petro Rpt 
WRD-200), and in exotic sherds from the Tanga Islands (Petro Rpt WRD-239). 
 
Balbalankin Temper Types 
 
There are three generic temper types in the Balbalankin sherds: (1) plagioclase-rich or 
lithic-rich volcanic sands (n=2) with clinopyroxene dominant over hornblende; (2) 
plagioclase- rich and lithic-rich volcanic sands (n=3) with hornblende dominant over 
clinopyroxene; (3) placer volcanic sands (n=3) with clinopyroxene and opaque grains 
dominant over hornblende. Megascopically, the tempers in both the pyroxenic and the 
hornblendic non=placer tempers appear nondescript and indistinguishable to my eye,  
but the placer tempers are composed largely of tiny black ferromagnesian grains that  
are distinctive. 
 
Feni Islands Tempers 
 
The pyroxene mineral grains in Balbalankin sherds are aegirine-augite with high optic 
axial angles (2V>75˚), and the hornblende mineral grains are hastingsitic (faint bluish 
pleochroic tones in the green-brown pleochroic scheme). These optical properties are 
common to the ferromagnesian silicate mineral grains in sherds from other sites in the 
Feni and Tanga islands of the TLTF chain northeast of New Ireland. As none of the 
Balbalankin temper types closely match either non-placer or placer tempers of sherds 
indigenous to the Tanga Islands (Petro Rpt WRD-239), derivation from somewhere 
within the Feni Islands is inferred. 
 
Hornblendic Non-Placer Tempers 
 
The volcanic lithic fragments in the non-placer hornblendic tempers (Table 244-1) are 
dominantly vitric grains of characteristically brown to red-brown hue. All three sands are 
moderately well sorted, but are composed of subangular to subrounded grains, and either 
beach or stream origin seems possible from their textures. Analogous hornblendic sands 
rich in vitric lithic fragments are present in two sherds from Malekolon, although the 
latter contain a higher proportion of clinopyroxene than the Balbalankin sherds (Table 
244-1). The hornblendic tempers in sherds from both sites are inferred to be indigenous 
to Anir, but differences in the clinopyroxene/hornblende ratios in the Balbalankin and 
Malekolon sherds suggest the use of hornblendic volcanic temper sands from different 
sources on Anir. At least two exotic sherds from Tanga containing generically similar 
hornblendic temper sands thought to derive also from Anir (Petro Rpt WRD-239). 
 2
Pyroxenic Placer Tempers 
 
The placer tempers (Table 244-2) in two Balbalankin sherds (ERL-762, ERL-961) are 
fine-grained and well sorted beach sands, composed of subrounded grains, in which 
clinopyroxene (transparent) and opaque grains are subequal in abundance. Tempers in 
two Kamgot sherds are close matches, texturally as well as compositionally, and may 
document ceramic transfer from one site to the other. Coarser grained placer tempers in 
two other Kamgot sherds show a greater apparent variety of placer tempers in the sherd 
suite from Kamgot, and may imply that sherds containing finer grained placer tempers 
document ceramic transfer from Anir to Babase. Alternatively, the greater apparent 
variety of placer tempers in Kamgot sherds may imply that Babase was the source of all 
placer tempers, thereby favoring ceramic transfer from Babase to Anir. It is conceivable, 
however, that placer tempers indistinguishable in both composition and texture were 
collected locally on both Anir and Babase, in which case the similarity of the finer 
grained placer tempers in Balbalankin and Kamgot sherds may merely reflect the rather 
uniform geology of the Feni Islands as a whole. Coarse hybrid placer tempers of similar 
composition in single sherds from each site do nothing to resolve the question of ceramic 
transfer, as opposed to independent origins for the similar placer tempers. As the mean 
compositions of placer tempers from Balbalankin and Kamgot are not identical (Table 
244-2), separate origins are perhaps as likely as a common origin 
 
Pyroxenic Non-Placer Tempers 
 
The non-placer pyroxenic tempers (Table 244-3) are both aggregates of subangular to 
subrounded grains, but the more lithic sand (ERC-963) is moderately well sorted and 
contains an admixture of ~10% calcareous grains of reef detritus implying beach origin, 
whereas the more feldspathic sand (ERC-855) is more poorly sorted and may be a stream 
sand. Although tan to brown vitric grains similar to those so abundant in the hornblendic 
temper sands are common among the volcanic lithic fragments of both pyroxenic temper 
sands, partly or wholly crystalline volcanic lithic fragments are more abundant. Broadly 
similar temper sands occur in two sherds from Malekolon and one sherd from Kamgot 
(Table 244-2), but the analogous temper sands in the sherds from those other sites are 
somewhat coarser grained and better sorted. The non-placer pyroxenic tempers in sherds 
from the three sites may well derive from different locales within the Feni Islands where 
detritus from similar island bedrock has been deposited. 
 
Summary Conclusions 
 
Petrographic analysis suggests that all the Balbalankin sherds derive from the Feni 
Islands, but questions of possible ceramic transfer, in one direction or the other, between 
Malekolon and Balbalankin on Anir, and between Balbalankin on Anir and Kamgot on 
Babase, cannot be answered with available petrographic data. The only temper sands in 
Balbalankin sherds having close affinities with tempers in selected exotic sherds from the 
Tanga Islands are hornblendic tempers for which origin on Anir has already been inferred 
from their occurrence in Malekolon sherds, as well as in the Balbalankin sherds. 
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Table 244-1. Frequency percentages of grain types in hornblendic non-placer tempers of Balbalankin 
sherds and comparison with analogous tempers in Malekolon sherds based on counts of n grains 
 
                                               Balbalankin  Sherds (N=3)                                          Malekolon Sherds (N=2) 
 
 ERC-601 ERC-964 ERC-600 mean L5 L8 
grain type (n=400) (n=400) (n=400) (N=3) (n=300) (n=135) 
       
plagioclase 46 43 40 43 28 7 
clinopyroxene 2 1 1 1  6 2 
hornblende 12 9 5 9 8 3 
opaques 9 20 15 15 26 8 
       
VRF (mic-fel) 6 4 4 5 6 - 
VRF (vitric) 25 23 35 28 26 80 
[total VRF] [31] [27] [39] [32] [32] [80] 
 
Note: VRF, volcanic lithic fragments (mic-fel, polycrystalline/polyminerallic microlitic and felsitic texture) 
 
 
Table 244-2. Frequency percentages of grain types in pyroxenic placer tempers of Balbalankin sherds and 
comparison with analogous tempers in Kamgot and Malekolon (Mal) sherds based on counts of n grains 
 
                           Balbalankin Sherds (N=3)                        Kamgot Sherds (N=4) on Babase                Mal 
 
 1260 961 762 mean mean 634 623 639 635 L4 
grns n=165 n=400 n=400 (N=3) (N=4) n=400 n=400 n=400 n=400 n=200 
           
plg 4 3 4 4 12 11 9 19 10 10 
pyx 48 52 54 51 47 58 44 49 37 60 
hbl 1 1 1 1 1 1 1 1 2 4 
opa 40 40 33 38 26 9 40 22 34 12 
VRF 7 4 8 6 13 21 6 9 17 14 
 
Grain types (grns): plg, plagioclase feldspar; pyx, pyroxene (>95% clinopyroxene), hbl, hornblende[ opa, 
opaques; VRF, total volcanic lithic fragments 
 
 
Table 244-3. Frequency percentages of grain types in pyroxenic non-placer tempers in Balbalankin sherds 
and comparison with analogous tempers in Malekolon and Kamgot sherds based on counts of n grains 
 
                                  Balbalankin Sherds (n=2)                    Malekolon Sherds (n-2)             Kamgot Sherd 
 
 ERC-963 ERC-855 L6 L7 643 
grain type (n=250) (n=105) (n=300) (n=300) (n=400) 
      
plagioclase 28 55 49 35 62 
clinopyroxene 5 7 4 19 8 
hornblende 1 - 4 6 - 
opaques 13 7 - 6 3 
      
VRF (mic-fel) 31 17    
VRF (vitric) 22 14    
[total VRF] [53] [31] [43] [34] [27] 
 
Note: VRF, volcanic lithic fragments (mic-fel, polycrystalline/polyminerallic microlitic and felsitic texture) 
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Petrographic Report WRD-245 (5 January 2005) 
 
Petrography of Manuports from the Tanga Islands 
 
Drilled cores (5.8 mm diam) of 22 stony manuports from the Tanga Islands were sent for 
petrographic examination by Stephanie Garling to gain insight into their origins. The 
varied manuports include tanged implements (n=3), pestle fragments (n=2), stone adzes 
(n=7), and polishing pebbles (n=10). 
 
The manuports represent a variety of volcanic, plutonic, hypabyssal, and volcaniclastic 
igneous rocks with overall petrology appropriate for the TLTF alkalic assemblage. Most 
probably derive from the Tanga Islands, but some are more likely to have come from the 
Feni Islands. None can be tied specifically with present information to any particular 
locales. Searching for the source of each is akin to looking for a needle in a haystack 
because each came from a particular part of a single outcrop which may or may not be  
of a character common on any given island. 
 
The most common lithologies represented by the manuports (n=18) fall into four 
categories (but no two manuports have exactly the same composition and texture): 
 
(a) cemented volcaniclastic rock of murky aspect but generally sand-sized clasts (n=6): 
 tanged implement ETS-TJ1  
 adzes ETMa-(section mislabeled ETMg-) 3, 13, &14  
 polished pebbles ETM-PP 3 & 14 
 
(b) fine-grained volcanic rock with a murky matrix of altered volcanic glass in which are 
imbedded tiny plagioclase microlites, commonly oriented in fluidal fabrics, and tiny 
equant crystals or crystal clusters of clinopyroxene (n=5): 
 adzes ETMa-(section mislabeled ETMg-) 4, 10, &11 
 polished pebble ETM-PP 11 &13 
 
(c) fine-grained (silty) volcaniclastic rock of murky aspect with clayey matrix (n=4):  
 tanged implement ETF- (section mislabeled ETE-) TJ1 
 adze ETMa-(section mislabeled ETMG-) 8  
 polished pebbles ETM-PP 1 & 8 
 
(d) fine-grained volcanic rock with a felsitic groundmass and small microphenocrysts of 
plagioclase and hornblende (n=3):  
 polished pebbles ETM-PP 2, 7, & 9 
 
Manuports of the first three categories could well have been derived from interbedded 
lavas and volcaniclastic strata of the collapsed Tanga stratocone, but the presence of 
hornblende microphenocryts suggests that the last (d) may derive from the Feni Islands 
(although a local outcrop of hornblende-phyric volcanic rock on Tanga cannot be wholly 
precluded despite the lack of hornblende in Tanga temper sands). 
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The other four manuports are distinctive as follows: 
 
(a) Polished pebble ETM-PP 12 is chalcedonic chert, probably derived from a veinlet 
cutting volcanic rock or from a filled amygdule in vesicular lava, and could have been 
derived from almost anywhere. This manuport is probably harder and more resistant than 
any of the others. 
 
(b) Tanged implement ETH-TJ1 (slide inadvertently broken but still usable) is a cumulus 
volcanic or hypabyssal porphyry with plagioclase and aegirine-augite (clinopyroxene) 
microphenocrysts (which are more abundant than groundmass) set in an interstitial 
groundmass that probably contains feldspathoids (compatible with an alkalic igneous 
origin appropriate for the TLTF setting of Tanga). The aegirine-augite is pleochroic in 
green to yellowish or brownish green tints, and shows high (~80˚) positive optic axial 
angle (2V). The petrology and mineralogy are suitable for derivation from somewhere  
in Tanga, but that origin is not guaranteed. 
 
(c) The two pestle fragments are pieces of intrusive gabbro. Specimen EVF-PT 1 is 
coarse hornblende gabbro composed of plagioclase and probably kaersutitic alkalic 
hornblende pleochroic in green to yellowish brown tints. Specimen EVK-PT 1 is finer 
grained pyroxene gabbro composed of plagioclase and aegirine-augite, and is perhaps 
from a subvolcanic hypabyssal intrusion. No outcrops of gabbro are reported from either 
Tanga or Feni, but isolated fragments of cognate gabbro are not uncommon as sparse 
blocks in volcanic breccias (torn off walls of magma conduits). Gabbro clasts with such 
an origin have been observed in temper sands from Navatu in Fiji and both ‘Ata and ‘Eua 
in Tonga. Possibly people searching for firm and hard material for pestles located such 
gabbro occurrences, but judging from Tanga and Feni temper suites the hornblendic 
nature of EVF-PT 1 (different from pyroxenic EVK-PT 1) is more appropriate for 
derivation from the Feni rather than the Tanga Islands. 
 
On balance, petrographic study of the manuports is inconclusive as to origin. Some could 
well have far distant origins, but none are necessarily exotic to Tanga (or Feni). Perhaps 
study by an igneous petrologist or geochemist could sharpen interpretations, but without 
comparative outcrop data there is probably no way to be very trenchant as to origins. The 
task of finding the right rock outcrops for comparison seems severe. People selecting the 
materials needed for particular manuport use have the leisure to search every nook and 
cranny of any island for the right stuff! 
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Petrographic Report WRD-146 (3 July 1997) 
 
Sand Tempers in Sherds from Lasigi and Lossu (Lesu), New Ireland 
 
 Prehistoric sherds from Lasigi and Lossu (Lesu) on the northeast coast of New 
Ireland were examined petrographically in thin section to establish the petrological and 
textural nature of the temper sands they contain. Thin sections of three Lasigi sherds were 
borrowed from Jack Golson at ANU and thin sections of five Lossu sherds were available 
from a previous study (Dickinson, 1980). Three other Lossu sherds contain dominantly 
calcareous temper not sensitive to provenance, and were not restudied. Sherd collections 
from the two sites are considered to embody a representative sampling of presumably 
indigenous New Ireland wares (Clay, 1974). The overall sherd assemblages are non-
Lapita in decorative style, but seemingly involve some Lapita-like motifs or techniques 
and may well overlap in age with generally older Lapita wares at other sites within the 
Bismarck Archipelago (White and Downie, 1980; Golson, 1991, 1992; White, 1992). On 
balance, however, taking marine reservoir effects on radiocarbon ages into account, and 
appraising the full array of New Ireland pottery decorations on their own terms, the 
sherds from Lasigi and Lossu probably reflect a tradition that post-dated classic Lapita 
wares but may have emerged from them in a cultural sense (White and Murray-Wallace, 
1996). 
 
Geologic Context 
 
 Lasigi and Lossu lie 35 km apart southeast of Kavieng on the northeast coast of 
New Ireland facing the offshore Tabar Islands. Most of the width of New Ireland at that 
latitude is underlain by uplifted Miocene limestone (Hohnen, 1978; Brown, 1982; 
Stewart and Sandy, 1988). Sources of volcanic detritus are confined to a narrow but steep 
range rising above the southwest coast, where the bedrock Jaulu Volcanics of Middle 
Eocene to Lower Miocene age are exposed. The Jaulu assemblage is described as 
pyroxene andesite and minor basalt lavas and associated volcaniclastic rocks, but is not 
well known in detail. A longshore source for volcanic detritus is represented by bedrock 
exposures near Kavieng once mapped also as Jaulu Volcanics (Hohnen, 1978; Brown, 
1982) but now assigned to the Middle and Upper Miocene Lumis River Volcanics 
(Stewart and Sandy, 1988), generally correlative with the Lavongai Volcanics of nearby 
New Hanover. The Lavongai Volcanics include heterogeneous andesitic rocks, mainly 
volcaniclastic, including pyroxene, hornblende, and biotite andesites. Available lithologic 
descriptions of the New Ireland and New Hanover volcanogenic assemblages are too 
sketchy, and basic knowledge of them is too limited, to allow firm predictions to be made 
about the nature of local volcanic sands that might have been available to ancient potters 
as temper. Indigenous terrigenous tempers (exclusive of calcareous reef detritus) should 
be andesitic volcanic sands, probably with pyroxene as the dominant ferromagnesian 
silicate mineral, but inferences beyond that broad generality are dependent upon 
empirical observations for indigenous New Ireland sherds. 
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Lasigi-Lossu Tempers 
 
 Three of the Lossu sherds (#51-8, #51-9, #51-13) contain plagioclase-pyroxene 
temper composed of very-fine to fine-grained, subangular to subrounded sand for which a 
mean composition (Table 146-1, Col. 1) was calculated previously (Dickinson, 1980). 
The “pyribole index”, defined here as pyroxene/(pyroxene + hornblende), is ~0.95 for 
this sand. Its sedimentological origin is uncertain. The degree of sorting and indications 
of partial rounding in such fine grain sizes are suggestive of beach origin, but no 
calcareous grains are present and stream origin is not precluded. 
 
 The temper in one of the Lasigi sherds (#8) is well sorted, fine- to medium- 
grained placer beach sand (7% calcareous grains), wholly lacking in hornblende and 
including the following types of terrigenous grains (grain frequency percentages 
calculated free of calcareous reef detritus): clinopyroxene, 56; opaque iron oxides, 38; 
volcanic rock fragments, 4; plagioclase feldspar, 1. Placering doubtless accounts for loss 
of plagioclase, by density sorting, from a parent non-placer aggregate of volcanic sand, 
and some loss of hornblende by fracturing attendant to beach reworking is conceivable, 
but the hornblende content of the parent volcanic sand is unlikely to have been as high as 
in the temper sands discussed next. 
 
 Tempers in the other Lossu (#51-10, #51-14) and Lasigi (#5, #7) sherds are 
somewhat more poorly sorted fine-grained sands, with grain sizes ranging upward to 
medium sand, and the pyribole index is distinctly lower than in the Lossu plagioclase-
pyroxene tempers and the Lasigi beach placer temper. Composition and texture jointly 
indicate different sources and sedimentology from those pyroxene-rich aggregates. 
Stream origin is most likely. Grain counts (traverse strip counts) for these seemingly 
related Lasigi and Lossu tempers (recounts in the case of the latter) were performed to 
detect similarities and differences (Table 146-1). 
 
Probable Temper Origins 
 
 Tempers in the four sherds (two from Lasigi and two from Lossu) with closely 
related tempers containing both pyroxene and hornblende in analogous proportions 
(Table 146-1, Cols. 2-5 with mean in Col. 6) are interpreted as representative of an 
indigenous temper spectrum available for collection from multiple sites along the 
northeast coast of New Ireland. The proportions of different kinds of hornblende are also 
similar in these temper sands (Table 146-1, footnote 3). The interpretation as indigenous 
temper for both sites is conservative, and others are possible. For example, this 
characteristic temper type may stem entirely from one or the other of the sites, with wares 
containing it transported to the other, or wares containing it may have been imported to 
both sites from elsewhere on New Ireland or from some unknown place of origin outside 
New Ireland. As the grain composition seems entirely suitable, however, for derivation 
from New Ireland bedrock, which should yield similar derivative sands over a wide area, 
there is no particular reason to entertain these more complex hypotheses. The 
“microphanerite” (intrusive igneous) rock fragments might seem anomalous, but could 
well have been derived from exposures of the dioritic Lemau Intrusive Complex 
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(Hohnen, 1978), which was emplaced into the Jaulu Volcanics of New Ireland during 
Oligocene, and probably mid-Miocene, time (Stewart and Sandy, 1988). 
 
 The other two temper types (plagioclase-pyroxene temper of Lossu and beach 
placer temper of Lasigi) may have been derived locally on New Ireland somewhere near 
Lossu and Lasigi, respectively, or may occur in wares brought to New Ireland from some 
locale or locales within the TLTF island chain northeast of New Ireland. With present 
limited information, both on the distribution of temper types in Lasigi and Lossu wares 
and on the geographic distribution of potential geologic sources, there is no way to make 
a clearcut choice among those alternatives. The seeming prevalence of the plagioclase-
pyroxene temper in Lossu sherds argues, however, for local derivation, and hornblende is 
present in that temper type as well as in the other temper type inferred to be indigenous, 
even if not as abundant. The hornblende-free beach placer temper at Lasigi could well be 
exotic to New Ireland. Although no geologic considerations require that interpretation, a 
faint pleochroism in the clinopyroxene is compatible with derivation from the alkalic 
suite of shoshonitic (potassic) affinities exposed along the TLTF chain (Johnson, 1979). 
 
References Cited 
 
Brown, C.M., 1982, Kavieng, Papua New Guinea: Papua New Guinea Geological Survey 
 1:25,000 Geological Series - Explanatory Notes, Sheet SA/56-9, 19 pp. 
 
Clay, R.B., 1974, Archaeological reconnaissance in central New Ireland: Archaeology 
and Physical Anthropology in Oceania, v. 9, p. 1-17. 
 
Dickinson, W.R., 1980, Sand tempers in Lesu sherds from New Ireland [Appendix 2], in 
 White, J.P. and J.E. Downie, Excavations at Lesu, New Ireland: Asian 
 Perspectives, v. 23. p. 217-218. 
 
Golson, J., 1991, Two sites at Lasigi, New Ireland, in J.Allen and C. Gosden (eds), 
Report of the Lapita Homeland Project: Australian National University 
Occasional Papers in Prehistory, p. 244-259. 
 
Golson, J., 1992, The pottery from Lasigi, New Ireland, in J.C. Galipaud (ed), Poterie 
 Lapita et peuplement: Noumea, New Caledonia, ORSTOM, p. 155-167. 
 
Hohnen, P.D., 1978, The geology of New Ireland: Australia Bureau of Mineral Resources 
 Bulletin 176, 39 pp. 
 
Johnson, R.W., 1979, Geotectonics and volcanism in Papua New Guinea: A review of the 
 late Cainozoic, in R.W. Johnson (ed), Volcanism in Australasia: Amsterdam, 
 Elsevier, p. 101-116. 
 
 
Stewart, W.D., and M.J. Sandy, 1988, Geology of New Ireland and Djaul Islands, 
 2
 northeastern Papua New Guinea, in M.S. Marlow, S.V. Dudisman, and N.F. Exon 
 (eds), Geology and offshore resources of Pacific island arcs - New Ireland and 
 Manus region: Houston, Texas, Circum-Pacific Council for Energy and Mineral 
 Resources Earth Science Series, Vol. 9, p. 13-30. 
 
White, J.P., 1992, New Ireland and Lapita, in J.C. Galipaud (ed), Poterie Lapita et 
 peuplement: Noumea, New Caledonia, ORSTOM, p. 83-90. 
 
White, J.P., and J.E. Downie, 1980, Excavations at Lesu, New Ireland: Asian 
 Perspectives, v. 23, p. 193-220. 
 
White, J.P., and C.V. Murray-Wallace, 1996, Site ENX (Fissoa) and the incised and 
 applied pottery tradition in New Ireland, Papua New Guinea: Man and Culture  
 in Oceania: v. 12, p. 31-46. 
 
 
Table 146-1. Grain Frequency Percentages for Temper Sands in Selected Lasigi and 
Lossu Sherds 
[based on traverse strip counts of 400 grains in each thin section] 
 
 plg-py tem Sherd #5 Sherd #7 Sh #51-10 Sh #51-14 ave (ra) 
grain type (Lossu) (Lasigi) (Lasigi) (Lossu) (Lossu) (cols 2-5) 
⇓ n = 31 n = 1 n=1 n = 1 n = 1 n = 4 
       
plagioclase 55 64 54 46 66 58 (46-66)
       
clinopyx2 33 12 12 17 11 13 (11-17)
hbl3 2 7 11 14 8 10 (7-14) 
biotite - tr - - tr tr 
opa FeOx 2 4 7 9 6 6.5 (4-9) 
       
micphan4 - 3 3 2 1 2 (1-3) 
VRF5 6 10 13 12 8 11 (8-13) 
       
pyri index6 0.95 0.63 0.52 0.55 0.58 0.57 
 
1 Mean for plagioclase-pyroxene temper from Table A2.1 of Dickinson (1980). 
2 Exclusively clinopyroxene (augite). 
3 Hornblende in the following proportions (columns 2 through 4): green, 0.48-0.70; 
 brown, 0.22-0.42; oxyhornblende, 0.04-0.12. 
4 “Microphanerite”: microgranular igneous rocks derived from hypabyssal dikes and sills 
 and/or subvolcanic stocks. 
5 Volcanic rock fragments, dominantly polycrystalline (microlitic) but also vitric (glassy). 
6 “Pyribole Index”: pyroxene/(pyroxene + hornblende). 
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Petrographic Report WRD-246 [25 March 2005; Revised 30 March 2005] 
 
Petrography of Sand Tempers in Sherds from Lasigi (New Ireland) 
 
The sand tempers in three sherds (ELS 5, 7, 8) collected by Jack Golson at the Lasigi site 
on New Ireland were described in 1997 (Petro Rpt WRD-145). To expand knowledge of 
the Lasigi ceramic assemblage, Stephanie Garling sent thin sections of eight more sherds 
(ELS 1, 2, 3, 4, 6, 9, 10, 11) for comparative examination (returning previously studied 
sherds to allow a direct comparison to be made). 
 
Volcanic Sand Temper 
 
Two of the sherds studied previously (ELS 5, 7) contain generically similar temper sands 
containing both clinopyroxene (cpx) and hornblende (hbl). The subangular to subrounded 
aggregates lacking any calcareous grains are probably stream sands. The mineralogical 
composition of the cpx-hbl temper (Table 245-1A) is compatible with bedrock exposed 
on New Ireland, but is not diagnostic of  New Ireland origin because Paleogene volcanic 
assemblages erupted along the ancestral Vitiaz island arc are broadly similar on Manus, 
New Hanover (Lavongai), New Ireland, and New Britain. The sparse microphanerite 
(mph) grains were derived from subvolcanic igneous intrusions that are widespread 
locally on both New Ireland and other large islands of the Bismarck Archipelago. 
 
Pyroxenic Placer Temper 
 
The tempers in a third sherd studied previously (ELS 8) and in two of the additional 
sherds (ELS 6, 9) are generically similar, well sorted placer sands rich in clinopyroxene, 
but wholly lacking hornblende and derived from a placered sand aggregate different 
mineralogically from the cpx-hbl volcanic sand temper. The presence of minor calcareous 
grains in one placer temper (ELS 8) are diagnostic of beach sand, and vacuoles in the 
other sherds containing placer temper (ELS 6, 9) were probably sites of calcareous grains 
leached from the sherds after burial. The cpx-rich placer temper (ELS 6, 8, 9) may be a 
local beach sand collected near Lasigi, and the non-placer cpx-hbl temper (ELS 5, 7) may 
be non-local stream sand from elsewhere on New Ireland at some indeterminate distance 
from Lasigi (although which is the local temper and which the non-local temper cannot 
be determined by petrographic analysis alone).  
 
Calcareous Temper Sands 
 
Five of the additional sherds (ELS 1, 2, 4, 10, 11) contain almost exclusively calcareous 
temper of beach sand undiagnostic of place of origin. Sparse subspherical terrigenous 
grains of hydrous iron oxide are probably pedogenic nodules that were imbedded in the 
clay bodies. Calcareous sands composed of reef detritus can presumably be collected 
from beaches near Lasigi, in which case the calcareous tempers in Lasigi sherds are 
probably local tempers. 
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Quartz-Calcite Temper 
 
One of the additional sherds (ELS 3) contains a hybrid (mixed terrigenous-calcareous) 
beach sand temper of anomalous composition (Table 245-1C) unlikely to derive from 
anywhere on New Ireland or any other large islands of the Bismarck Archipelago (New 
Britain, New Hanover, Manus) having a similar geologic character, nor from any of the 
islands along the TLTF chain northeast of New Ireland. The quartzose character of the 
temper strongly suggests derivation of the sherd from Lou or a nearby offshore islet 
across St. Andrew Strait in the southern part of the Admiralty Group northwest of New 
Ireland. The straight extinction of the limpid quartz grains (free of inclusions) indicates 
derivation from volcanic rather than plutonic rock, precluding an origin from granitic 
intrusions on New Ireland (or elsewhere in the Bismarck Archipelago), and points to the 
rhyolitic to rhyodacitic eruptive assemblage of St. Andrew Strait as the most likely source 
of the temper. 
 
  
 
 
 
 
Table 246-1. Frequency percentages of temper grain types in Lasigi sherds containing 
terrigenous temper sands based on counts of 400 sand grains in each thin section  
(recalculated to 100% free of calcareous grains, for which percentage is given separately) 
 
    A                           B                     C 
               cpx-hbl volcanic sand                    cpx-rich placer sand                         qtz-calc 
 
grn type ELS 5 ELS 7 mean  ELS 6 ELS 8 ELS 9 mean  ELS 3 
   (#5-$7)    (#8-#9) #6-#8-#9   
           
qtz - - -  - - - -  26 
plg 64 54 59  1 1 1 1  23 
           
cpx 12 12 12  62 56 60 59  1 
hbl 7 11 9  - - - -  - 
           
bio tr tr tr  - - - -  - 
opa 4 7 5  29 39 31 33  46 
           
vrf 10 13 12  8 4 8 7  4 
mph 3 3 3  - - - -  - 
           
calc % - - -  7% -  -  41.5% 
 
Grain types: bio, biotite; calc, calcareous; cpx, clinopyroxene; hbl, hornblende; mph, microphaneritic 
(polycrystalline-polyminerallic) lithic fragments from igneous intrusions; opa, opaque iron oxides (mainly 
magnetite); plg, plagioclase feldspar; qtz, volcanic quartz; vrf, lithic fragments of volcanic rock  
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Petrographic Report WRD-247 (12 May 2005) 
 
Petrography of Sand Tempers in Additional Potsherds from Lossu 
(New Ireland) 
 
Three extra sherds from the Lossu (Lesu) site on New Ireland were sent by Stephanie 
Garling for petrographic examination because megascopic appraisal suggested that they 
may contain exotic tempers unlike the tempers in Lossu sherds studied previously, and 
possibly derive from Tanga in the offshore TLTF chain (based on the prominence of 
biotite flakes in the temper). All three sherds are decorated (in part with applied relief). 
 
The tempers in all three additional Lossu sherds do contain biotite (Table 247-1), but 
none resemble Tanga tempers and each can best be interpreted as sand derived from some 
unknown locale on New Ireland. Even where biotite is not a characteristic constituent of 
local volcanic detritus, some biotite may be present in selected sands. The presence or 
absence of biotite in a given sand sample depends critically on the vagaries of hydraulic 
processes that sort sediment grains by size and specific gravity because the odd shape of 
biotite flakes dictates a hydraulic response different from more equant sediment grains. 
Moreover, there is a difference in the habit of biotite grains in Lossu and Tanga tempers. 
In Tanga tempers, almost all biotite occurs as thin brown flakes, but some of the biotite in 
Lossu tempers is green in coloration, and many biotite grains in Lossu tempers are thick 
books of compound flakes.  
 
The temper in sherd EAA-18 is a well sorted placer sand of probable beach origin, and 
numerous vacuoles may be the sites of former calcareous grains of reef detritus removed 
from the sherd by post-depositional leaching, a phenomenon common for many Pacific 
island sherd suites. The temper grains are less rounded and less placered than in Tanga 
placer tempers, and include subordinate but prominent hornblende grains lacking from 
Tanga placer tempers. One may speculate that the temper may be placer sand derived 
from the same beach system that yielded Lossu calcareous tempers. 
 
The tempers in sherds EAA-16 and EAA-28 are moderately sorted and subrounded sands 
of probable stream origin that resemble the coarser grained feldspathic tempers observed 
in two Lossu sherds studied previously (sherds 51-10 and 51-14 of Table 146-1). The 
pyribole index [100 x pyx/(pyx + hbl)] is consistently 55-58 and at least traces of biotite 
are present in all four sherd tempers (51-10, 51-14, EAA-16, EAA-28). Lossu feldspathic 
tempers are composed of better sorted grains that are more rounded than grains in the 
biotite-bearing Tanga feldspathic tempers, and contain hornblende that is lacking from 
indigenous Tanga tempers.  
 
The presence of hornblende in Lossu biotitic tempers, coupled with the different habits 
and diverse colorations of the biotite grains, seems robust evidence that biotite-bearing 
Lossu tempers did not derive from Tanga. The large size and geologic diversity of New 
Ireland implies that multiple temper types might occur in the sherds collected from any 
mainland site, as has been noted previously at Lasigi (Petro Rpt WRD-246). 
 
 2
Table 247-1. Frequency percentages of temper grain types in selected Lossu sherds based 
on areal or traverse counts of n grains in thin section 
 
 EAA-18 EAA-16 EAA-28 51-101 51-141 
grain type (n=400) (n=400) (n=350) (n=400) (n=400) 
      
plagioclase 17 74 65 46 66 
clinopyroxene 58 4 5 17 11 
hornblende 3 3 4 14 8 
biotite 1 3 4 tr tr 
opaque (FeOx) 15 5 3 9 6 
VRF2 6 11 19 14 9 
      
PYi3 95 57 55 55 58 
 
1 Data from Table 146-1 of Petro Rpt WRD-146 except traces of biotite confirmed anew 
 by special examination of thin sections during this study 
2 Volcanic rock fragments, dominantly brown to red vitric grains of altered volcanic glass 
3 Pyribole index calculated as 100 x [clinopyroxene/(clinopyroxene + hornblende)] 
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APPENDIX 8—OBSIDIAN AT THE TRANSITION 1 
A8.1 OBSIDIAN AND ITS SOURCE DISTRIBUTION AT KEY 
‘TRANSITIONAL’ SITES 
A8.1.1 Admiralties 
As I discussed in Chapters 2 and 4, it seems likely that the assemblages of both of the 
Admiralties’ ‘transitional’ sites—Kohin and Mouk—are disturbed or mixed to some degree, and 
that the key ‘transition’ period itself may in fact be missing from (or at least minimally represented 
in) the sequence. In any case, Fredericksen’s (1994) analysis of the obsidian from the ‘Lapita’ 
and ‘post-Lapita’1 layers of the Kohin (Layer 4) and Mouk sites showed that only local Admiralty 
sources were made use of, with an increasing reliance on Lou Island sources over time. In the 
post-Lapita layers at Mouk, both the Lou and Pam island sources were relatively equally 
important, while Lou Island obsidian was the focus (ca. 75%) at Kohin (Fredericksen 1994: 98, 
105, 173, Table 5.6, Tables B2, B4, B7).  
Technological analysis revealed that hammer percussion was the only technique used in 
both the Lapita and post-Lapita levels of Mouk and Kohin—suggesting to Fredericksen that 
resources were never considered scarce—though smaller pieces characterised the post-Lapita 
levels of both sites, in particular at Mouk (ibid. 99, 103). While Fredericksen (1994: 100) noted a 
‘statistical dissimilarity’ in flake length and width between the Lapita and post-Lapita assemblages 
of Kohin and Mouk, he thought this was suggestive of ‘inter-locality diversity, rather than a similar 
trajectory of chronological change between Lapita and post-Lapita periods’. A retouched point 
was identified in the post-Lapita levels of the Mouk site (ibid. 94). 
The Sasi site (GDY/GEF), securely dated to the ‘transition’, provides the best 
assemblage to characterise obsidian use and distribution in the Admiralties in this period. The 
remarkable obsidian assemblage, comprising over 64 kg of material with 747 retouched point 
segments and an unusual obsidian adze-like preform, represents a ‘workshop dump’ from 
comparatively large-scale or intensive obsidian point manufacture (Fredericksen 1994: 107, 111, 
115-6, 137, 2000: 100; see also, Ambrose 1991a: 107). Fredericksen (1994: 177) regards this 
retouched blade industry as most probably ‘a post-Lapita innovation’. 
With the exception of one piece that was possibly from the Pam Islands (or the 
Wekwok/Southeast Baun sources), source allocation analysis indicated that all of Sasi’s obsidian 
was locally derived from Lou Island (Fredericksen 1994: 152, Table 7.2, Tables B2, B8). 
                                                      
1 Fredericksen (1994) defined ‘post-Lapita’ as dating later than 2500 BP. He divided assemblages into three broad 
periods because finer chronological resolution was not possible. 
2   APPENDIX 8—OBSIDIAN AT THE TRANSITION 
Both Ambrose (1991a) and Fredericksen (1994: 165, 177, 2000: 97) believe that the 
formalised, lightly retouched Sasi points were intended primarily for use as weapons rather than 
as exchange items, with Ambrose (1991a: 109) going as far to suggest that the ‘projectiles’ 
appear ‘ready made for hostile attack’! 
A8.1.2 New Ireland 
Of New Ireland’s ‘transitional’ sites, only the Dori site at Lasigi has an obsidian assemblage with 
the benefit of reasonable stratigraphic integrity and dating.  
A total of 88 obsidian flakes were recovered from Dori, with such a clear peak (n=53) in 
Phase 4 and such minimal numbers in the underlying Phases 1–3 (Jack Golson, unpublished 
data; see also Golson 1991: Fig. 2), that it seems more than likely that the bulk of the 
assemblage derives from the ‘transitional’ Phase 4 occupation, dated to around 2250–2050 cal 
BP (see Chapter 2, Appendix 1). The obsidian within the overlying Phase 5 (representing historic 
mound construction) is most probably not in situ. As I argued in Chapters 5 and 6, the bulk of all 
artefacts recovered from the unstratified Mission site—including 47 pieces of obsidian—most 
probably derive from a single phase of occupation corresponding to Dori’s ‘transitional’ Phase 4. 
The low mean weight of obsidian at Lasigi (0.7 g overall; Table A8.1) further supports a 
‘transitional’ age for most of the obsidian assemblage. With the exception of Dori Phase 3—which 
contains an inscrutable mixture of material from all phases—the mean weight of obsidian in all 
phases at both Dori and Mission is less than around one gram, which fits Specht’s (2002) ‘post-
Lapita’ pattern.  
Obsidian sourced from the Admiralty region almost completely dominates the Lasigi 
assemblages, comprising 94 per cent at Dori (the percentage within Phase 4 on its own is the 
same) and 100 per cent at the Mission (Figs. 7.2–7.3) (Bird 1996; Summerhayes 2003b: 138, 
Table 1).2 The Umrei subsource was by far the dominant type of AD obsidian at both sites (80% 
overall at Dori (n=70), and 92% (n=43) at the Mission), with only small amounts derived from 
Wekwok (4.4% and 2.1% respectively), Pam Lin (4.5% and 2.1%) and an unallocated Admiralty 
subsource.  
Only around four per cent of Lasigi’s obsidian came from the Talasea area of WNB 
(mostly Kutau/Bao subsource). This material appears to have been somewhat more heavily 
reduced (mean weight = 0.38 g) than that from the Admiralty region (mean = 0.60 g) (Golson, 
                                                      
2 Summerhayes’ (2003b: Table 1) published results for the Mission site, showing one per cent obsidian derived from 
WNB, are in error. Both Summerhayes and myself have used PIXE-PIGME data from Bird’s (1996) unpublished 
manuscript for the Lasigi sites.  
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unpublished data), though given the very small Talasea sample this is possibly not very 
meaningful.  
Hanslip’s (2001: 39, 195, 197) technological analysis of the Dori Phase 4 obsidian 
indicated a ‘casual’ or expedient approach to knapping. 
At Lossu, the disturbance to the deposit, the indications that two phases of occupation 
have been mixed, and the lack of a secure chronology, combine to make the obsidian 
assemblage difficult to interpret. However, given that the stylistic analysis of the decorated pottery 
(see Chapter 6) indicated that the bulk possibly derived from a ‘transitional’ phase with a small 
component probably dating from an earlier Lapita-aged occupation, it is possible that the bulk of 
the obsidian is also ‘transitional’. The low mean weight (0.2 g) of the assemblage, fitting the post-
Lapita pattern (Specht 2002), could provide further indication of its likely ‘transitional’ age. 
A total of 1254 pieces (304.0 g) of obsidian were recovered from Mounds I, V and VI, 
with the highest density in the two lowest horizons (III and IV) of Mound V (White & Downie 1980: 
203, 205, Table 6). White and Downie describe the flaking of this heavily reduced assemblage as 
mostly bipolar. The analysis by PIGME of a small sample of pieces (n=20) from all horizons of 
Mound V3 showed that the majority (85%) were from Lou (all Umrei subsource), with the 
remainder (15%) from the Willaumez Peninsula (Ambrose 1978: 331; Ambrose & Duerden 1982: 
84; Summerhayes 2003b: 137).  
Interestingly, the Lossu assemblage (Mound VI) also contained two segments of 
retouched obsidian points (White & Downie 1980: 203, Fig. 7a & b). Ambrose (1991a: 109) 
described these as ‘undoubtedly’ Lou Island spear point fragments, and indeed, they have since 
been sourced to Umrei (Summerhayes 2003b: 140). Antcliff (1988: 38) likened the Lossu points 
to those recovered from the Emsin (GEB) and Pisik School (GBC) sites on Lou, dated to around 
1650 BP (see Ambrose 1991a; Fredericksen 1994). However, Ambrose (pers. comm. 2007) feels 
that the nature of the retouching (i.e. relatively light secondary flaking on only two sides, see 
White & Downie 1980: Fig. 7a) and the morphology of the Lossu points (e.g. the inequilateral 
triangular cross-section of 7b) indicate that they are most likely Sasi forms. These observations 
are supported by Fredericksen’s (1994: 161-3) detailed analysis of the technological and 
morphological differences between Sasi and Emsin points.4 The points therefore give further 
                                                      
3 The precise context of these pieces is not given. 
4 In particular, Fredericksen (1994: 161-3) noted that Sasi points are more lightly retouched (mostly unifacially and 
bifacially) than Emsin points, around 34 per cent of which are entirely retouched and were probably reduced from 
large blades. Sasi points are trapezoidal or triangular in cross-section, while Emsin points are mostly equilateral 
triangular in cross-section and show a high degree of ‘standardisation’ (ibid.; Fredericksen 2000: 101-3). In his 
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indication that Lossu’s main phase of occupation occurred during the ‘transition’ and was 
contemporary with the Sasi community, with which it had some form of interaction. 
At Fissoa, all 32 obsidian pieces were described as ‘quite small’ (no weights were 
published) and none were sourced (White & Murray-Wallace 1996: 33-4, Table 1). 
A8.1.3 Watom 
As I concluded in Chapter 6, the chronological and stylistic-compositional pottery evidence from 
the Tanga and New Ireland sites strongly suggests that the ‘transitional’ assemblages of 
Kainapirina (SAC) and Vunavaung (SDI)—thought to have emerged in the upper part of Zone C2 
at SAC and in Zone C3 at SDI (Anson et al. 2005)—have been disturbed and mixed to varying 
degrees. Consequently, the source distribution ‘message’ conveyed by the obsidian assemblages 
of these two key Watom sites—in particular the larger Kainapirina assemblage—is also likely to 
be mixed to some degree. 5  
The five pieces of obsidian recovered from SDI Zone C3—sourced by PIXE-PIGME to 
Umrei (n=1), Pam Lin (n=1), Mopir (n=2), and an undetermined source possibly in WNB (n=1)—
give very little indication of the nature of obsidian acquisition and exchange during the ‘transition’. 
The smaller number from Zone C4—from Mopir (n=1) and Umrei (n=1)— providing even less 
opportunity to characterise the earlier period or continuity/discontinuity between the two phases 
(Anson 2000: 107-8, Table 2). 
At Kainapirina, while much or at least some of the obsidian from Zone C1 may have been 
displaced from the upper ‘transitional’ part of Zone C2—as I have argued for the pottery (see 
Chapter 6)—the likely temporal mix of obsidian here is impossible to decipher. Within Zone C2, 
information about the obsidian retrieved from the upper ‘transitional’ part is not available and so 
the assemblage (n=290) must be considered as a whole and continuity/discontinuity with the 
earlier, lower part of this zone (associated with ‘Early Decorated’ Lapita ware) cannot be 
assessed (Green & Anson 2000b; Anson et al. 2005).6 Interestingly, however, the relatively low 
mean weight (1.0 g) of the SAC (I-II) Zone C2 assemblage (Specht 2002: 40, Table 2; based on a 
                                                                                                                                                           
discussion of the Lossu points, Golson (1991: 257) also reminded readers of the potential for them to have derived 
from the earlier Sasi site. 
5 The Maravot (SAD) obsidian assemblage must also be considered mixed due to the evident disturbance in trenches 
III-V and IX (see Specht 2003: 132). Only obsidian from the basal layers of SAD has been analysed by PIXE-PIGME 
(see Summerhayes et al. 1998: 149). 
6 Anson et al. (2005: 21) note that ‘there are elements of change evidenced within SAC Zone C2 that are difficult to 
discern.’ 
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sample of 238) is more compatible with a post-Lapita reduction pattern, which could indicate that 
it is largely ‘transitional’ in age.  
The SAC Zone C2 obsidian assemblage contains similar proportions of WNB and AD 
obsidian (Green & Anson 2000b: 71; Anson et al. 2005: 21; Summerhayes 2003b: 137, Table 1). 
Amongst a sample of pieces (n=78) analysed by PIXE-PIGME, 53 per cent derived from WNB 
sources and 47 per cent from AD sources (Green & Anson 2000b: 67, Table 8). Within the WNB 
group the Kutau/Bao subsource is dominant (71%), with smaller percentages deriving from Mopir 
(19%) and an undetermined Talasea source (10%). Within the AD group most obsidian is from 
the Lou Island subsources of Umrei (65%) and Wekwok (27%), with a small amount coming from 
Pam Lin (3%) and an undetermined AD source (5%). Based on the combination of these PIXE-
PIGME results with the results of relative density analysis of the entire Zone C2 assemblage, 
Green and Anson (2000b: 70, Tables 8 and 10) estimate that around 59 per cent derives from 
WNB sources—including around 46 per cent from the Talasea area (mostly Kutau/Bao) and 13 
per cent from the Mopir area—and 41 per cent derives from the AD sources (mostly Umrei).7  
Kainapirina’s obsidian assemblage was described as exhibiting a ‘wholly expedient 
technology’ (Green & Anson 2000b: 64) at ‘the simplest end of the expedient range in those 
Lapita assemblages studied to date’ (ibid. 66; emphasis added). While the reduction, use and 
discard of the obsidian at the site is thought to ‘strongly support[s] a low value utilitarian role’, it is 
likely to have had ‘a more complex commodity value history’ (ibid. 64), which included higher 
value as a block or lump accompanying an exchange event and different exchange costs during 
transportation (ibid. 64-5). Only a couple of retouched or utilised pieces were identified within a 
sample of material from both zones. 
A8.1.4 Buka 
While Specht (1969: 264) recovered only a few obsidian pieces in his excavations on Sohano 
Island—which appear to be associated with pottery of the Sohano and possibly Buka Styles— 
Wickler (2001) surface-collected a significant number of pieces (n=334, 830.7 g) from the Sohano 
Wharf site (DAF).8 As I argued in Chapter 6, the pottery assemblage of the DAF central reef area 
bears a number of close stylistic similarities with Angkitkita’s ‘transitional’ local ware, and 
                                                      
7 As Green and Anson (2000b: 69) note, no great weight can be placed on the estimations of relative subsource 
quantities within each source region on the basis of the density results. In particular, Torrence and Victor (1995: 125) 
have noted that the obsidian from the Mopir and Willaumez Peninsula regions ‘cannot be discriminated on the basis 
of differences in relative density.’ 
8 Wickler (2001: 180) excavated a further 11 obsidian pieces from a test pit at DAF associated with Buka and Sohano 
style sherds. While most pieces were sourced to Lou Island, the disturbance and lack of stratigraphy within the 
deposit and the unreliable radiocarbon date (2001: 51, 144) do not provide a good basis for their interpretation. 
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probably dates to around the same period (i.e. 2250–2180 cal BP), that is, at least a century or so 
later than Wickler’s (2001: 122) estimate of 500–300 BC. Unfortunately, however, only seven 
obsidian flakes were collected from the central reef area (Areas 1 and 3)—all of which were 
sourced by density to Lou Island—and none were found on the outer reef in association with an 
earlier Lapita assemblage, which Wickler estimates to date to around 800–500 BC (2001: 122, 
178, Table 7.5). Nearly all of DAF’s obsidian was collected from areas on the inner reef and 
beach, where Wickler interprets the ‘late Lapita phase’ occupation to date to around 300–100 BC 
(ibid. 179-80, 242). However, considering the abovementioned pottery results and the firm 
chronology of Angkitkita, these areas at DAF are better thought of as dating to the ‘transition’, 
possibly to around 2100 BP or later. Wickler suggests that the distribution of obsidian across the 
site may indicate that importation increased over time, though the pattern could also be ‘site 
specific’ (2001: 242). Given the nature of this surface site, we cannot exclude the possibility that 
obsidian knapping was undertaken in a location that was somewhat removed but contemporary 
with occupation in another part of the site. 
Amongst the total beach/inner reef obsidian assemblage at DAF (n=327), the vast 
majority (86–92%)9 was sourced by relative density to Lou Island sources, with a small amount 
coming from the Talasea sources (2–6%).10 The relatively high mean weight of these pieces (2.5 
g)11—which were mostly small unretouched flakes and debitage (Wickler 2001: 181)—is more in 
keeping with an early Lapita rather than post-Lapita pattern, though as Specht (2002: 40-1) 
suggests it could also reflect collecting bias or size sorting by wave action on the reef. 
The only notable features of the DAF assemblage are a retouched ‘Sasi style’ (Wickler 
2001: 179) triangular point fragment (sourced to Lou) and four retouched obsidian blades, which 
were collected from the beach and inner reef areas (ibid. 175, 180-1). Like the Lossu points, 
Ambrose (pers. comm. 2007) also believes that the DAF point fragment is most similar to those 
from the Sasi site. The DAF point therefore provides further indication of the post-Lapita 
‘transitional’ age of the obsidian assemblage.12 
                                                      
9 The higher figure includes pieces that density measurements indicated could possibly have come from the 
particular source region.  
10 A similar pattern of AD obsidian dominance is seen in the ‘Late Lapita’ (DES, estimated by Wickler [2001: 178-9] to 
date between 800–500 BC) and ‘Yomining’ phase assemblages (DGW and DGD/2, dating to between ca. 2500–
1150 cal BP) from Nissan Island to the north (Spriggs 1991: 230, Table 5). 
11 The central reef pieces had an even higher mean weight of 3.1 g. 
12 Ambrose (2002: 60) doubts both Wickler’s attribution of the DAF point fragment to the ‘Late Lapita’ and Wahome’s 
(1997) reference to Sasi ware as having a ‘Late Lapita’ association.  
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A8.1.5 New Georgia 
The only obsidian reported from the New Georgia ‘transitional’ sites to date is a single large 
obsidian blade found at Paniavile (Reeve 1989: 55, Fig. 6h), the source of which is still unknown 
(Peter Sheppard, pers. comm. 2007).13 At the time of its discovery, its size and form—a large 
flake with a trapezoidal cross-section and light retouching—was thought to be similar to examples 
from the Talasea region (Ambrose pers. comm. in Reeve 1989: 55).14 
 Reeve also reports that four small flakes of obsidian associated with ‘late period’ pottery 
at sites on Choiseul (Miller 1979 in Reeve 1989: 61) were sourced to Lou in the Admiralties.15  
A8.1.6 Tikopia 
On Tikopia, no obsidian was recovered from the ‘transitional’ Sinapupu phase and only eight 
pieces were recovered in situ from the Kiki phase in Layer II of Site TK-4 (Kirch & Yen 1982: 256-
7, 260, Table 35).16 The reanalysis of these pieces showed that most were from the Banks 
Islands sources to the south, with three originating from the Admiralties (Spriggs 1997: 137; 
Hanslip 2001: 230). However, as I suggested in Chapter 4, stylistic (pottery) and chronological 
evidence from the Kiki Phase gives some indication that it may in fact be the conflation of two 
temporally distinct periods of occupation, that is, an earlier Lapita and subsequent ‘transitional’ 
period. Unfortunately, no details are given in Kirch and Yen (1982) of the precise stratigraphic 
context of the obsidian finds (i.e. whether they were recovered from the lower or upper part of the 
zone), and it is not possible to discern which period they might be associated with. 
A8.1.7 Vanuatu and Fiji 
To date, no flaked obsidian—from the Admiralties, West New Britain or Banks Islands sources—
has been found in sites dating to the ‘transition’ (i.e. between around 2350–1900 cal BP) in either 
Vanuatu or Fiji. 
In Vanuatu, no obsidian was associated with the key ‘transitions’ within the Mangaasi or 
Ifo sites (Spriggs & Wickler 1989; Bedford & Spriggs 2000; Bedford 2006: 210), though obsidian 
                                                      
13 One further piece has been found at an inter-tidal site near Ghizo but has not yet been sourced or published (Peter 
Sheppard, Department of Anthropology, Faculty of Arts, The University of Auckland, pers. comm. 2007). 
14 Ambrose (pers. comm. 2007) is unsure on what basis he suggested this origin at the time; ‘It is just a large flake 
that could come from any obsidian workshop site’. From the illustration, Ambrose does not think it looks like a Sasi 
form of point. 
15 These flakes were sourced by PIXE-PIGME as part of the Lapita Homeland Project (Matthew Spriggs, pers. 
comm. 2007). 
16 Five pieces from Layer I at Site TK-4 (Tuakamali Phase) are thought to have most likely been displaced from Layer 
II by gardening (Kirch & Yen 1982: 257). 
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sourced predominantly to the Willaumez Peninsula has been recovered from early Lapita 
contexts on Aore (Galipaud & Swete-Kelly 2007) and Malo Islands in Santo (Hedrick 1971), at the 
Teouma site on Efate (Bedford et al. 2006: 820), and in the islands of northeast Malakula (Stuart 
Bedford, pers.comm.).17  
In Fiji, small amounts of obsidian have been reported either side of the largely gaping 
‘transition’ period (see Clark 1999: 41-2 for a summary). Earlier pieces from the Naigani and 
Qaranipuqa sites have been sourced to Talasea and northern Tonga respectively (Best 1987, 
1984). A small amount of obsidian, reportedly sourced to the Banks Island source region in 
northern Vanuatu,18 is thought to be loosely associated with the later ‘end-tool’ decorative 
subgroup of pottery (see Chapter 2, Appendix 1), which appeared briefly at the end of Period III 
(ca. 1750 BP) in the two Lakeba rockshelters (Best 2002: 17, 23, 29-30). However, at both the 
Qaranipuqa and Laselase rockshelters the obsidian post-dates the ceramics to some extent, 
possibly by as much as 500 years at Laselase (Best 1984: 431-4, Table 6.7, 2002: 31).  
                                                      
17 Christian Reepmeyer (PhD scholar, ANU) is currently undertaking research on the Vanuatu obsidians, including 
some as yet unanalysed samples dating to the ‘transition’.  
18 This obsidian helped forge Best’s argument that these ceramics represented contact with and/or migration from 
Vanuatu. However, Reepmeyer’s (pers. comm.) recent reanalysis of these obsidians questions their origin. 
 Table A8.1 ELS/ELT – Lasigi: Count, weight (g) & mean weight of obsidian by excavation phase at the Dori (ELS) & Mission (ELT) sites  
SITE PHASE NO. WT. (G) MN. WT (G) 
Dori 5 23 25.3 1.1 
 4 53   24.0 0.5 
 3 8 18.3 2.3 
 2 3 0.6 0.2 
 1 1 0.7 0.7 
Total   88 68.9 0.8 
Mission 4 5 2.3 0.5 
 3 33 13.7 0.4 
 2 7 7.3 1.0 
 1 2 0.7 0.3 
Total  47 24.0 0.5 
Total   135 92.9 0.7 
NB: Based on the original, unpublished data of Jack Golson (ANH, RSPAS, ANU) 
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A9.1 STORIES OF RED OCHRE: USES, SIGNIFICANCE, EXCHANGE, 
SOURCES AND PROCESSING 
A9.1.1 New Ireland and the TLTF island chain 
The generally brief observations of European explorers and entrepreneurs provide some of the 
earliest historic accounts of the uses of red ochre in the Bismarck Archipelago. Rubel and 
Rosman (1991: 337) note that in the journals of the early explorers to New Ireland and its 
offshore islands—such as Dampier, who visited the region in 1699—New Ireland men are 
consistently described as colouring their hair either red (presumably ochre), yellow, or white (with 
lime powder), and sometimes painting their faces red.  
In 1832, Thomas Beale, a surgeon on a British whaling ship, described people from the 
Anir Islands as applying elaborate body decoration to exchange goods with the crew. Also 
bearing their full armoury of weapons, their frizzed-out hair was filled with either white or red 
‘powder’ (presumably ochre) and their faces were painted in red and white bands divided along 
either an oblique or horizontal line (Beale 1939[1973]: 322-3). Rubel and Rosman suggest that 
the Anir people framed this exchange with the Europeans ‘within their conceptualisation of 
ceremonial exchange’ (1991: 339), which also indicates that decorating the body with red ochre 
was seen as an integral part of this process. In 1884, the Government Agent for Queensland, 
Douglas Rannie, also noted the use of red body decoration when he visited the Tanga Islands for 
labour recruitment. The Tangans had ‘woolly hair, which they wore long in ringlets, dyed red 
generally’ (Rannie 1912: 50).  
Parkinson provides further early details on the widespread use of red ochre for body 
painting in the region, particularly for ceremonial purposes. On New Ireland he states: ‘Painting of 
the body with red, white or black colours is usual at festivities’ (1999[1907]: 129). Other 
decorative items used at dance feasts included ‘neck ruffles of fern leaves, usually dyed brown 
with sprinkled ochre’ (ibid. 130). Canoe prows in southern New Ireland were painted red as a rule 
(ibid. 133).  
To the modern-day Siar/Lak of southern New Ireland, red ochre is of the utmost 
importance in dal female initiation rites (Kingston 1998) (see also Tanga below).1 Symbolising 
menstrual blood and fertility, and associated with impending marriage and childbirth, Kingston 
(1998: Ch. 6) describes red as emphatically the colour of the dal (initiate). Accordingly, her hair is 
dyed red and the house where she is secluded is decorated with as much red as possible. Red is 
                                                      
1 Kingston does not mention where the Siar/Lak acquired this ochre. 
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also the colour associated with the Siar/Lak’s primary funerary rite, where it is smeared on the 
foreheads of pigs, on tonger effigies, and on the ‘skull’ of the deceased. Thus, the colour red is 
associated with the process of transformation in the cycle of life and death.  
While visiting Anir in 1908, Schlaginhaufen (1959: 107) accidentally came across a 
source of ‘red earth pigments’ on route to the mountain village of Fisfis on Ambitle Island. This 
source was unexpectedly encountered in what was clearly an active hydrothermal area, after 
leaving his camp near the mouth of the ‘Daulam’ River on the western side of the Island.2 
During my second stage of archaeological fieldwork in 2003, I visited a hamlet within the 
village of Pikan with the aim of inspecting a source of the red ochre or biam (tgg, Anir dialect) that 
is still produced in the area today. The hamlet is located just south of the Danlam River, on the 
western side of Ambitle Island. Unfortunately, however, though I had been led to believe that the 
ochre source was close by, in Pikan I was informed that it, in fact, lay some distance inland in the 
mountains (‘antap turu’ [right on top/really high up], TP) on an upper tributary of the Danlam River 
and was considered to be a day’s round trip.3 Consequently, owing to time constraints, I was 
unable to visit the source, although it seems clear that this is the same area that Schlaginhaufen 
visited 95 years earlier. Two elderly women from Pikan, cousin-sisters Teresia Dalmurak and 
Teresia Dalilit, did however, explain to me the way that they collected and processed the raw 
material. It would appear from their description that a particularly iron-rich oxide is precipitated by 
the hot springs here (see also, Pichler & Veizer 1999; Rancourt et al. 2001),4 which condenses 
into the muds of the stream. The women collect this orangey-brown mud in baskets lined with a 
particular leaf (pan seio (tgg) or lip mangas (TP); Hibiscus tiliaceus), and it is brought back down 
to Danlam hamlet for processing. The women emphasised that during the collection of biam one 
needed to fast (no drinking, eating, or chewing betel nut) and must not make small talk or ask a 
lot of questions—just take the mud and depart. The reason for this was the power inherent in the 
biam. The slurry is left in the basket for about a week until all the water has drained off or 
                                                      
2 This area is undoubtedly the same area of hot springs marked on the Feni Islands topographic map (1:50,000 
[1964, 6545-IV, Edition 2, Series T 795; 567 000, 9649 000]). This area is around 2 km inland from the coast at 
Danlam hamlet near the Danlam River, on the northern edge of the present-day village of Pikan. ‘Danlam’ loosely 
translates as ‘water/hot’; Bell’s Tanga dictionary (1977) records iam as meaning hot water from a geyser. See, 
Wallace et al. (1983: 38–40) for a detailed description of thermal areas on Ambitle. They describe the rocks 
surrounding one spring in the upper reaches of the Nanum River as being ‘stained red and brown’, though the oxides 
were not analysed. 
3 It was estimated that if one left Pikan at 6 am one would arrive at the source by midday (Dalmurak and Dalilit, pers. 
comm. 2003). 
4 Oxide deposits (including hematite, goethite and lepidocrocite) at nearby Tutum Bay (north of Waramung Bay) on 
Ambitle Island are the most arsenic-rich Fe (III) oxyhydroxides ever reported. These are precipitated by hydrothermal 
vents as fluids, either as thin coatings on boulders or corals etc. of the sea floor, or as massive layers (several cm 
thick) in open spaces near vent sites (Pichler & Veizer 1999: 1, 17-18; Rancourt et al. 2001: 834-6). 
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evaporated. Once the material is completely dry it is then ‘cooked’ over four consecutive fires. 
The same prohibitions as mentioned above apply when cooking the biam—if these are neglected 
you could end up with just water, or the colour will not be very red.5 The cooking involves 
wrapping small amounts of the ochreous material with seio leaves and placing these numerous 
bundles on a fire made specifically with dry bamboo, because it burns quickly. If wood is used, 
the fire burns too slowly and the biam turns completely black. The arrangement of the bamboo 
and bundles is also important, presumably to aid in the flow of air. A first layer of bamboo is laid 
across two supporting logs, the ochre bundles are placed on top of this layer, and then a second 
layer of bamboo is laid across the top of the bundles, perpendicular to the first, thus forming a 
lattice. More bamboo is pushed beneath the first layer to ensure that the fire burns well. Once the 
first fire has burnt out, leaves from the gorgor (TP, Alpinia sp.) plant are used to brush away the 
ashes of the bamboo. The next three fires are lit on the same patch of ground. The seio leaves 
wrapping the biam—which is now solidified somewhat into lumps—will have burnt off after the 
first fire; these are replaced for the second fire but are not used during the third or fourth fires. 
The fourth fire is the most important one, as it is only at this point that the biam turns a red colour 
(though still a red-brown), which indicates that the ‘cooking’ is finished. At this stage, the biam 
can be turned into powder simply by rubbing it between the hands. Another hydrothermal source 
of biam is located at Mau’e near the headwaters of the Nifin River in southeastern Ambitle, 
though Pikan people collect it only from the Danlam source (Dalmurak and Dalilit, pers. comm. 
2003).  
An anthropologist conducting her doctoral research on the Anir Islands, Antje Denner 
(Basel University), witnessed the cooking of biam at Sumfanas hamlet at Natong in 2001. This 
ochre derived from the Mau’e source and was prepared by a senior woman, Barbara Tinmarinda, 
the wife of Natong clan leader Patrick Kameta. Denner did not see the ochre source, but was told 
that within the Mau’e location6 there are three named sources: Kipap, Anauwinpasel, and Biam 
Tuntun.7 Tinmarinda’s process of cooking the biam was broadly the same as the Pikan women’s, 
and she similarly observed taboos during its cooking, to ensure that the fire burned well, the 
ochre achieved a good redness, and the end product would maintain its power. Tinmarinda 
                                                      
5 While on Anir, I was also told that in the old days only women would collect biam and then only when they were 
menstruating. This would ensure that the biam became particularly red when cooked. This is similar to the Siar/Lak’s 
association of red ochre with menstrual blood, as mentioned above, and indeed these people are related to the 
people of Anir and Tanga through historic and linguistic ties (see Chapter 1). It is tempting to suggest that the word 
biam on Anir derives from the compound of the terms bia (i.e. a men’s house [hausboi, TP] belonging to a 
matrilineage [matambia, tgg] or ‘bloodline’) and iam (hot water from a geyser). 
6 Leo Fesris is the landowner. 
7 Tuntun means hot in the Anir dialect of the Tangga (tgg) language. 
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divided the dried earth into 16 portions, which she wrapped in gorgor leaves. The four fires were 
constructed from bamboo in the same lattice-type structure as described above. The first fire was 
called if rokai (tgg, fire/wild). Denner noted that after the first fire, the ochre, when checked by 
Tinmarinda, was still yellowy-orange in colour; after the second fire the ochre was a mottled red, 
yellow, and orange; and by the third fire it had turned completely red, though was still not red 
enough according to Tinmarinda (Antje Denner, pers. comm. 2006).   
Philomena, an elderly woman from Pikan, mentioned to me that there was a source of 
red ochre on Lavongai that was particularly good and red (‘na i ret gut turu’, TP). Many years ago, 
she remembers people coming from Lavongai to Kavieng (the capital of New Ireland) to sell it.8 A 
Lavongai man living on Anir, Paul Wingilmat, confirmed that like on Anir, the source of this ochre 
is hot springs. 
At the turn of last century, Parkinson was the first to record the exchange of red ochre 
between the Anir and Tanga islands. He stated: ‘Tánga buys pigs and red ochre on Aneri or Finni 
[i.e. the Anir or Feni Islands], and pays for them with armrings [amfat (tgg)]’ (1999[1907]: 135). 
This exchange had changed little by 1933 when Bell carried out his anthropological fieldwork on 
Tanga. Bell noted that the Feni Islanders ‘sold’ red ochre at the maximum rate of ‘one tintol [a 
type of amfat] per small basketful’ and that no Tangan canoe ‘ever returns from [Feni] without 
each member of the crew having provided himself with a supply’ (1950: 96). Bell saw this as an 
example of ‘pure trading transactions’ (1935: 108). However, the specific use of amfat as the 
‘payment’ in the exchange argues against this interpretation, suggesting instead that Tangans in 
fact saw the transaction as being part of a more meaningful social exchange or social 
‘reproduction’. As Foster describes (1995: 167, 171), amfat, which epitomise shell wealth on 
Tanga, are an integral feature of traditional kastam (TP, ritual or ceremonial) activities, where 
they are exchanged as symbolic ‘tokens’ of particular social relations that are produced and 
reproduced in the act of the amfat’s circulation. It is the use of amfat that most visibly 
distinguishes kastam from the exclusively cash-related activities of bisnis (TP, business or 
commodity transactions).9 The medium-sized tintol type of amfat that Bell states was exchanged 
for red ochre was the standard token of marriage and mortuary exchanges during Foster’s 
fieldwork some 50 years later (1995: 171). Furthermore, given the clear social importance of 
amfat and the Tangan conceptualisation of exchange in which the equivalence of the things to be 
                                                      
8 Philomena was unaware of any sources of ochre on New Ireland itself. 
9 Tanga Islanders participated in the colonial cash economy of the region as contract labourers (in particular on 
plantations in Rabaul) and tax payers throughout the 1920s and 1930s (Foster 1995: 42-50). Presumably then, many 
Tangans in Bell’s time on the islands had the option of using cash for such ‘pure trading transactions’. 
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substituted or exchanged is axiomatic (Foster 1995: 145), red ochre must consequently have 
been esteemed as having equivalently high value.  
Bell states that boiam (tgg, Tanga dialect), or ‘finely ground red ochre’ (1977: 9), was 
‘regarded as a necessary decoration on all ritual occasions’ (1935: 108). A variety of ritual and 
magical uses of boiam were current at the time of his fieldwork, including: in dafal initiation rites 
(1936a: 94-5, 1957: 139);10 in rock paintings as part of love-magic (1940: 80); by kaltu iniet 
(‘shark magicians’) and waranfat (‘rain magicians’) when performing rites (1950: 85, 98, 100); in 
burial and mourning practices (as body paint and for the staining of bark cloth mourning bands) 
(1936b: 321, 332; see also, Foster 1990: 60); and in the painting of significant carved features of 
ceremonial men’s houses (bia) and funeral houses (1949c: 338). Bundles of ‘a much prized’ red 
ochre are also mentioned amongst other highly valued exchanged items (i.e. amfat, shell 
necklaces and fathoms of native tobacco) in Bell’s (1947: 363-4) recording of the ‘legend’ of how 
pigs were first introduced to Anir from Nissan.  
From my own experiences on Tanga, I can add the practice of kobkobot (tgg)11 to Bell’s 
list. Kobkobot usually involves the daubing of red ochre or lime on either side of the eyes, 
although it is often also placed on the top of the feet, the backs of the knees, and on the upper 
arms. It mostly acts as a form of protection against magical/spiritual attack—e.g. to block the 
power of a sorcerer (poisenman, TP) or spirit (tara, tgg; masalai, TP)—in particular when 
travelling or participating in traditional kastam (TP) activities, but can also be used to make 
people think more favourably of you (Somanil Funil, Taonsip, pers. comm. 2003). Men also 
currently use red ochre to paint images on banana leaves as part of the ritual to call upon the 
physical help of their personal turangan (tgg, a powerful kind of ‘workman’—unlike a tara—that 
can take on the form of a man, woman, lizard, pig, snake, butterfly, or other animal) and to 
practice love-magic (ibid.). On Tanga today, most of the red ochre in use is still derived from Anir, 
but some is also brought from Rabaul (Somanil Funil, pers. comm.).12 
On Anir, Denner also notes that biam is used to coat/paint artefacts or masks used in 
kastam ceremonies—bringing them to life and making them powerful—and is placed in 
                                                      
10 This prestigious puberty rite, no longer practiced on Tanga, is analogous to the southern New Ireland Siar/Lak dal 
rite mentioned above. Red ochre was brushed through the hair and rubbed over the body (mixed with coconut oil) of 
dafal initiates upon first coming out of confinement. In the final rite, the washing off of the ochre and its replacement 
with white lime signified the initiates’ return to ordinary life. 
11 This practice is called mambat or bambat (tgg) in the dialect of Anir (Antje Denner, pers. comm. 2006). 
12 I was not informed of any present-day, local sources of red pigment on Tanga. Though there are active geothermal 
areas on Lif and Maledok Islands, there are no geysers similar to those present on Anir. I do not know the source of 
the Rabaul ochre. 
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containers that store valuable Nassa spp. shell money from the Gazelle Peninsula. Denner’s 
impression was that Anir ochre was renowned in the region for its potency (pers. comm. 2006). 
Sources of red ochre are also present in the Tabar Island group of the TLTF island chain. 
Like Anir, these are generally found in hot springs and are quite common on Simberi Island (the 
northernmost island in the group) (Brent McInnes, CSIRO, pers. comm. 2006). Today, the local 
people use this raw material to produce red pigment for Malanggan carvings and personal 
adornment. The Simberi source(s) is chemically characterised by low amounts of arsenic (in the 
100s of parts per million (ppm)) and gold (in the 10s of parts per billion range), as the springs 
emanate from the island’s subterranean gold deposits (ibid.). Wallace et al. (1983: 12) also 
identified hematite, goethite and amorphous iron oxides in the cavities of quartz veins associated 
with thermal areas on Tatau Island in the group. 
A9.1.2 New Britain 
On the Gazelle Peninsula of East New Britain, Parkinson described body paint (minong) that was 
applied specifically for festivities as most commonly consisting of black, white, and red ‘dye’ 
(1999[1907]: 61).13 The red colourant itself he describes as ‘usually named tar or tara, which is 
the designation for the burned red ochre which is often used as a dye’ (ibid. 62).14 Body paint was 
applied following a complicated design system for the body and face, with each design having its 
own meaning and name similar to that found in tattooing. Body painting also played a major role 
in mourning and war; the hair could also be dyed red in different styles (ibid.). Salisbury (1970: 
177) states that volcanic areas at Matupit village near Rabaul were a source of red ochre on the 
Gazelle. Large amounts of this ochre were used during the sacred tubuan ceremony (ibid. 303). 
Additionally, Chowning (1978: 299) notes that the Tolai received ‘red paint’ from east Nakanai 
speakers, which may have originally come from the Willaumez Peninsula. 
                                                      
13 Parkinson appears to use the word ‘dye’ for both mineral and plant derived colourants, but in regard to body paint it 
seems more likely that red dye referred to powdered red ochre. Chowning (1978: 300) notes, however, that Bixa 
orellana, ‘the lipstick plant’, was introduced to West New Britain during ‘German times’ (presumably between 1899 
and 1914 when New Guinea was under direct German administration) and was a popular face and body paint. This 
plant (am pen, tgg) is popular for body painting on Tanga and Anir today, but appears to have none of the 
significance—‘em bilas tasol’ (TP, just decoration)—attached to red ochre pigment.  
14 Interestingly, to the people of Anir and Tanga today, whose language is related to those of the Gazelle Peninsula 
(i.e. Tolai [a.k.a. Kuanua], Minigir and Bilur; see Ross 1988: 257-61 and discussion in Chapter 1), the word tara 
(masalai, TP) refers to powerful spirits, beings, or forces, which are often described as being the power of the land. 
They can manifest themselves in rocks, sea-caves, cliffs, rivers, or certain parts of the bush and can also take the 
form of a range of animals or even humans. Specific tara belong to the clan on whose land they live (pers. observ.). 
The designation of red ochre on the Gazelle Peninsula as tara (or taar, cf. Salisbury 1970: 177) could therefore 
indicate its strong spiritual significance and power. ‘Tar’ has become the general New Ireland TP term for red ochre 
(Antje Denner, pers. comm.).  
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Regarding West New Britain, Parkinson reported: ‘Everywhere the face is beautified by 
painting; in Nakanai it is anointed with red ochre, and white lines of powdered lime are added’ 
(1999[1907]: 93). On the basis of her ethnographic fieldwork here, conducted between 1954–76, 
Chowning paints a complex picture of exchange involving red ochre. She states that both 
‘obsidian and red “paint”, presumably ochre, from the Willaumez’ (1978: 297-8) were important 
items of trade to the Bariai and Kimbe peoples of the north coast, and were exchanged for strings 
of shell beads with Lakalai people of Cape Hoskins. The Kove people from the Kombe area, west 
of Talasea, received red paint and obsidian from the Bakovi of the Talasea area, as part of 
exchanges that also included wooden bowls and clay pots that came from the west. In turn, the 
Kove exchanged the red paint with the people of Bali-Vitu and the interior (1978: 298). A Bakovi 
culture hero is attributed with having first taken shell money, red paint, and obsidian to the west. 
A source of red pigment, used for painting shields, was also found on the south coast, though this 
was only important in local trade and did not move over great distances (1978: 297).  
Off the southwest coast of New Britain on the Arawe Islands, Chinnery (1925: 24) 
records that red paint or ‘earth’ for body paint was ‘bought by the Arawi people from Siassi, 
Kilengi, and other places, and traded along the east coast; one ball of earth as large as a coco-
nut being equal in value to one gold-lip shell’. It is not clear, however, where the actual sources 
were located. 
A9.1.3 Admiralties 
Of the Admiralty Islanders, Parkinson (1999[1907]: 161-2) states that the ‘most common 
decoration is daubing the body with red dye, or painting the face with red, black or white lines and 
dots over forehead, eyes, nose and cheeks’. Red pigment was a traded commodity in the 
Admiralties at this time, with different qualities being reflected in different prices (Nevermann in 
Ohnemus 1998: 378). In 1932, Bühler collected three samples of ‘red earth pigment’ and ‘red 
ironstone’—called bom and pohul—from three different localities in the Admiralty Islands; 
Nevermann recorded red pigment on a further three islands (ibid.).  
A9.1.4 Papua New Guinea and environs 
In the Highlands of Papua New Guinea (PNG), red ochre—traded in small bamboo containers, 
leaf packages, or bundles of ‘small nodules’—was also highly valued and widely exchanged, with 
a history of some 6000 years of use (Hughes 1977: 108-9). In the recent past, the red pigment 
with the largest trade area was prepared by Chimbu men in the north-central part of the Wahgi 
region. Its source, known as giglengogl (spirit/?/red), was a thin bed of friable sandstone between 
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beds of limestone. As described on Anir above, Highlanders also routinely improved the redness 
of ochreous material or clay by heating it (ibid. 108). 
Historically, villages on Karkar Island north of Madang traded red, black and white ochres 
with groups on the mainland in exchange for goods that were primarily intended for ceremonial 
use (McSwain 1977: 18). As ‘equivalence’ and the maintenance of relationships and alliances 
were tenets of trade to Karkar Islanders (ibid. 18-19), these ochres presumably had a high 
cultural value (i.e. equivalent to the ceremonial items) and were an important means of fulfilling 
social obligations. 
Historical records also indicate that PNG was a source of red and yellow ochres (and 
clays) for both Western and Eastern Torres Strait Islanders (on Erub and Murray Islands) (see 
McNiven & David 2004: 218). Mabuiag Islanders of the central Western Strait obtained red ochre 
from Kiwai Island at the mouth of the Fly River in PNG, a distance of some 220 km, and the ochre 
used by the Erub and Murray Islanders was imported from at least 120–60 km away (i.e. the 
distance to the mainland). Like the people of Anir and the Highlands, Torres Strait Islanders 
roasted this imported ochre on a fire (some using a special wood) to improve its redness or to 
change its colour from yellow to red (ibid. 218-20, Table 3). 
A9.1.5 Northern Solomon Islands 
On the Nissan, Carteret, and Solomon Islands to the southeast of the Bismarck Archipelago, 
Parkinson found that ‘painting the face and ears with red or white colours is common everywhere’ 
(1999[1907]: 215). Blackwood’s (1935) ethnographic fieldwork on Buka Island and in northern 
Bougainville, conducted in 1929–30, provides a wealth of information about the significance, uses 
and exchange of red ochre in this region, as well as of the sources of some types.  
Importantly, Blackwood notes that the order of importance of the colours in general use 
was ‘red, black, white, and yellow’ (1935: 416). In turn, within the group of commonly used red 
pigments there were further recognised types and grades distinguished by special names, all of 
which were derived from varieties of haematite ‘formed in the neighbourhood of volcanoes by 
decomposing the vapours of ferric chloride with steam’ (ibid.). The most highly valued and 
brightest red ochre was oin, which was obtained from people living in the mountainous, hinterland 
of Bougainville, who had access to the volcanoes of the interior. Owan, a ‘muddier red’ of impure 
iron oxide that ‘might be obtained from an ironstone nodule embedded in a clay deposit’ (ibid.) 
could be found on Buka, but Blackwood did not know the exact locality. A third variety, it∫u, was 
intermediate in colour between the other two and was used when oin was not available.  
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Red paint was a ‘sacred substance’, which played a part in numerous ceremonial 
activities (Blackwood 1935: 537). Oin was the most important of the substances used in 
medicinal/magical procedures and was a component of a ‘large number of “medicines”’ (1935: 
476, see below).  
Blackwood recorded a variety of both ritual and more mundane uses of red ochre, many 
of which are similar to those described on Tanga (see above). These included: body paint (us) 
and ceremonial face or hair painting (1935: 88, 236, 419); the ritual painting of objects, stones 
(e.g. in birth rituals) and plants (oin was specifically used to ensure good crops of taro as well as 
coconuts) (1935: 143, 192, 256, 302, 305-8, 536-7); magical protection (a spot of oin on the 
temples) ‘against the dangers of the road’ (1935: 203, 420; cf. Tangan kobkobot); for coating and 
storing highly valued ceremonial currency (imun; 1935: 448); as part of a mixture to ensure 
fishing success (1935: 345); to stimulate hair growth and prevent lice (1935: 420); and to colour 
cane belts (1935: 423). 
Red ochre was an integral part of exchange. An exchange for a slit-gong included ‘ten 
bamboo lengths of oin’ (Blackwood 1935: 407), which was also the amount required in the ‘olden 
days’ for a good stone axe (1935: 445). In another example, a man from Pororan Island off the 
west coast of Buka travelled to Kurtatchi village on Bougainville to exchange one woman’s 
pandanus rain-hood for one bamboo of oin, and one pipe for one small package of oin wrapped in 
leaves (1935: 444). Blackwood also describes a lengthy trip by mon (plank canoe) by Kurtatchi 
and Ruri people via Teop Island to Numanuma on the east coast of Bougainville15 (a distance of 
ca. 72 km), which was solely for the purpose of purchasing supplies of paint, including oin, t∫ina, 
and owan. One bamboo of the most valuable oin paint was worth three sticks of tobacco or about 
a shilling (1935: 445). Oin was also bartered up the east coast of Buka. 
During archaeological fieldwork on Buka in 1967 (Specht 1969: 304, 1974: 232) 
observed a discrete source of red pigment in the bank of the Sunangen River, about an hours’ 
walk from Berekua village (site DBL), in the Parkinson Range of central Buka. While Specht was 
informed that this source, owned and controlled by Solos speakers, was the only one on Buka, it 
was generally held in low regard in comparison to oin from Bougainville. 
 
 
                                                      
15 The major, central Bougainville source of ochre is in the territory of the Rotokas language speakers, inland of 
Numanuma (Matthew Spriggs, pers. comm.). 
 
